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Remarks OH the Formation of Alluvial DepoxiUs. By Jaues 
Yates, M.A. F. L.S. and F.G.S." Communicated by the 
Anlhor. 

Altbodgh tile fotmalion of alluvium seems lo liave been very 
commonly regarded by geologists as a brunch of their science 
too umple and elementary to be worthy ol' minute attention, 
yet in some respects it appears to claim a more exact study than 
any other class of geological appearances. As we can only in- 
fer the past history of our globe from our knowledge of the 
powers which are now in operation, alluvial cleposites must be 
regarded as the proper index to guide our conclusions respect- 
ing the origin of analogous but more ancient strata. In another 
point of view they are also extremely interesting. By the cur- 
sory observer, storms, torrents, and inundations are regarded in 
no other light than as the agents of ruin and desolation : where- 
as, if their cifecls Iw duly examined, they will be found to lie 
the very processes, by which the most barren rocks and inac- 
cessible mountains are converted inlo scenes of frultfulness, 
beauty, and animation. The Aiguilles of the Alps in their un- 
disturbed position, can scarcely sustain the life of a moss or an 
insect. By a succession of changes, which will be described in 
this paper, ihey are converted into ihe finest soil, removed into 
cultivated regions, and made to support every conceivable form 
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9 Hemarks on the Formation of Alluvial Dfpos'ites. 
of animal and vegetable life ; and, from the first otigin of or- 
ganized beings, similar processes must have Ijeen necessary to 
afford the means for their growth and propagation. We may 
further remark, that the laws of alluvial action form an indis- 
pensable and very prominent part of the science of Hydrogra- 
phy, and that without due attention to them, Comparative 
Geography must remain exceedingly imperfect. Even the most 
recent maps of the ancient world, edited by Reichard, Ciamer, 
and the Society for diffusing Useful Knowledge, ore so delineated 
as to remove ancient sea-ports to a great distance from the sea, 
and to include in the Continent what were formerly islands, so 
that many alluvial tracts in these maps are only ancient, in aa 
much as ancient names are written upon them. 

The observations which I shall venture to offer to the So- 
ciety, will relate to the four following branches of the sub- 
ject :— 

1*^ The preliminary processes of disintegration, not imme- 
diately dependent upon the action of running water, by which 
materials are furnished for the formation of alluvium. 

2f%, The action of running water in distributing these ma- 
terials over level or inclined surfaces. 

3(%, The effects produced, when such materials are con- 
veyed by running inio stamling water. 

it/il^, Tlie case of a stream of water, which meets a stream 
Bowing in another direction. 

My views upon these subjects are founded upon observation! 
made both in this island and in various parts of the Continent, 
but especially in Switzerland ano Savoy. 

I. — On Ike PreUminory Processes of Distnlcgratlon, not immedialety 
dependent upon the Action of Running Water, hy tvhich Malerialt 
arefnrnithedfor Ike Formation of Alluvium. 

The question has often been debated, whether water, flowing 
with the greatest possible velocity, or in the largest volume, is 
■ufHcient by itself to erode the harder rocks, or to excavate in 
them ravines and valleys. My own opportunities of observation 
would lead me to answer this query in the negative. The un- 
shaken solidity and durable forms of rocks and pebbles, which 



B Amount t^LandaBjtt, 

HK «xpofiMl to the attrition of simple water, prove that its a*- 
Bfen, where perceptihie in any de^ce, is exceedingly sIot, aiHl 
Kb effects inconsiderable. But very different are the appearances 
Hithibtted, when a stream of water is charged with fragments cS 
Hh>cl<t previously loosened and thrown within its reach. Such 
■ vagments not only impel and batter one another with tremei*. 
^!^Aus fury, but »hake, loosen, and separate their kindred rocks, 
KWbicfi are in place, and destroy, to a much greater extent, the 
nofler strata, to which they are carried. Hence the separatiott 
ntf fragments of rock by agents, distinct from flowing water, 
ncquircs to be considered as the first step towards the formation 
uf alluvium. 

V- The processes of separation are of two kinds ; in the one casei 
■peat masses are detached suddenly, in the'olhcr, the progreac 
Hpf disintegration is slow, gradual, and constant. 
B"* 1. The sudden separation of a great mass is often called ihi 
WU^ of a mountain : but the term LandaUp appears more ap> 
■ilropriate. A slice from the side of a mountain is all that really 
Bnlls.* 

^u In all mountainous countries, which are subject to earth' 
^muakcs, and in Switzerland among the rest, lliese events ar* 
Rnnetimes attended by the sudden fall of great masses of earth 
nod rock. Thus an earthquake is said to have detached parts 
ntf the mountain of Glarnisch, Canton of Glarus, in the year 
■1693. But such instances arc very rare, 

Wt-- Landslips commonly take place, not in primitive mountains, 
H^t in the more recent and distinctly stratified formation^ 
Bprfaether calcareous or sedimentary. The rocky strata of these 
Bbrmations are occasionally separated by a bed of clay, and still 
Bhore frequently by a yielding shale or sandstone. Water, 
■riawly in^nualing into the clay, converts it into mud, or it gr»- 
HWally carries away portions of the soft shale or tender sand* 
^nme. When this has been done, the superincumbent stratum 
HFrock, if destituteof support underneath, slips down, resolving 
MKlf into innumerable fragments. It is accompanied in its faU 
wpf rocks, woods, fields, houses, and whatsoever else rests upoii 

y "' See De la Beche's Stetions and Vimit, Plote 3.1. " FaU of Ihe RoBsbeij 
HoDglomente) ; also PI. 35. fig. 3. Pinhav Cliffi, 1.7111.? Regis (chall;) ; and 
^^^^^k; fi. Diablen'ti (limestone}. 



it. If the loosened strata fait into a vallcv, a large pari of tti^ 
fragments is thrown across its bottom, and even to a condd^ 
able diatance up the opposite declivity ; so that the appearanc* 
of the ruin is thai of an enormous wave, rushing down one sidij 
of Ihe valley, dashing up the other aide, and there arrested 
fixed. 

Another circumstance, by which we may recognise the eiff 
istence of a landslip, is, that the large fragments are often con»- 
poscd of several strata ; whereas, by the more gradual procet 
of disintegration, hereafter to be described, the strata are alwayf 
cleft asunder, and the form and size of the fragments is detennitti' 
ed by ihe structure o/'se/jflrn/ion of the parent rock, which is fluK 
divided as minutely as is conformable to that structure. While 
going through the pass of the Gemmi, in the Canton of Valatfe 
where it borders upon the Canton of Berne, I observed, amldsf 
the extensive ruins of a landslip, numerous masses of thinly 
stratified limestone, bounded on four sides by cleavages perpen- 
dicular to the planes of stratification, and hence bearing a strong 
resemblance to square towers of mouldering masonry. Thetf 
masses are thrown on every side in wild confusion, often lyitJa* 
prostrate upon the ground. ' 

The fall of mountain masses across valleys sometimes pro. 
duces lakes, by arresting the water flowing from above, Tlilrf 
dachcnen-see in the Canton of Berne is a fine example of su(& 
a lake. It occupies the head of a narrow valley, and is ovarii 
hung by lofty mountains, the perpendicular sides of which con- 
stitute its eastern boundary. Several cascades fall immediately 
into it from the impending snows and glaciers. The dam, 
thrown across the valley so as to form the western boundary off 
the lake, consists of loose angular masses of limestone ; and, oil 
looking up to the mountain on the south, we see, directly above 
the dam, the smooth surface of a stratum of limestone, totally 
cleared of its former burthen of earth and rocks, and inctinii 
towards the valley. A considerable part of the dyke is n< 
covered with fir-trees, which prove the ancient date of the sli'jji, 
although the cleared and sloping stratum above remains desti- 
tute of vegetation, in consequence of its great height. The 
water of the lake escapes through the broken masses of the 
dyke. Hather turbid, as it enters, it emei^s in numeroiui 



Effects (^ Frost and OA-iduiuin on Roiks. 
dear springs, siid forms a beautiful mountain stream, called die 
Oscheneiir-ba(h. 

On comparing those cases of landslips in the Alps, which are 
attested by living witnesses, or by written records, with similar 
appearitnces, siicli as those now described, respecting which his- 
tory is silent, we are enabled to draw the cunLlusion, that land- 
slips have occurred very frequently in the stralitied mountains. 

S. But, notwithstanding the frequency of landslips in the Alps, 
sad their very striking and terrific appearances, their supply of 
materials for alluvial action is inconsiderable, compared with the 
quantity furnished by those agents, such as frost and oxidation, 
which separate rocks more gradually and more constantly. 

No clearer examples of the agency of frost in disintegration 
can be found than in the largo masses which fall upon the sea- 
diore from our own chalk-ctifTs in the course of every winter. 
Upon all rocks, in every situation, freezing water acts In a smi. 
lar way. But in mountains of sufficient elevation, water freezes 
only in the summer ; and then, by melting and freezing every 
succewive day and night, it must exert a proportionably greater 
effect in loosening the rocks. Into the exposed parts of which it 
has penetrated. The more frequent freezing of water in a great 
elevation is the necessary consequence of the nearer approach of 
the ordinary temperature of the place to the freezing point, and 
its eSect is seen upon the glaciers, where, during summer, innu- 
merable small pools are, in the morning, covered with a pellicle 
of ice, and in the middle of the day converted into flowing rilla. 
We only need reflect on the corresponding daily change in the 
surfaces of the rocks, by which these glaciers are surrounded, in 
order to be satisfied that the effect of frost must be greater in 
cold than in temperate regions. 

The older rocks disintegrate more or less rapidly, in propor- 
tion as they are more or less prone to oxidation. Hence we 
sometimes find granite and other primitive rock» hard, smooth, 
and tough, to the very moment when they fall ; and, at other 
times, the slightest blow of the hammer separates them into 
flakes, or with the hand aloiie we may reduce ihem to coarse 
sand. In all their various degrees of comminution, we find these 
rocks upon the summits of the Alps as well as in lower situa- 
liona, and hence we see difflTent glaciers either embrowned with 
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gravel, or loaded with boiilder-stoDes, An adventurous traveller, 
Dr Hugi, states, that it is dangerous to walk at the foot of the 
Ijauteraarhorn, and some other ridges, on account of their &t^ 
I tretne tendency to decay •, 

Rocks, which fall by these gradual processes, always divij 
I according to their natural structure of separation, and hei 
i every distinct concretion of the rock becomes a separate fri^ 
[ Uent of its debris. 

Two principal forms of mountain masses result from this laii| 

The^r«( is that exhibited chiefly by all calcareous and ■( 

ongtomerate or sedimcotary rocks. These are commonly ab^ 

I ranged in strata, wliich approach more or less to an horizonta 

I position, and liicir cleavages, crossing one another in various dw 

[ ractioDs, are nearly perpendicular to the planes of stratificatioil^ 

I The fragments, separated from them, continually expose freiJH 

I cleavages, and the mountain side exhibits the appearance of van 

rails, while its detached summits take the form of mighty toijH 

re. These walls can only be ascended by means of the project 

I lions of the strata, or of slight inequalities in the cleavages, aii4| 

I {Mnce Mont Blanc itself is more accessible than many Swni^' 

I mountains of less elevation, which con»st in a great measure off 

mestone. The debris of these rocks is disposed with great re^ 

I IJularity at the base of the vertical walla, its largest fragmeitt^ 

I rolling or sliding to the bottom of the talus ; and the conae^ 

I quence is, that such an eminence is characterized by three priii^ 

cipal lines, viz. the summit of the wall, the summit of the talu^ 

■nd the base of the talus, — all parallel to the lines of stratification 

I in the rock. 



(The drawing, Pbte I. Flff. I., Is deaigaed to abow this furm 
presents part of the Seliaberg, on the Lake of Lucerne). 
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The second principal form, resulting from the above law of 
I disintegration, is presented by many of the schistose rocks. Thtf 
1 ilrata are in this case highly inclined, and the cleavages med^ 
r the planes of stratification at an acute angle. The distinct coirf 
t cretions have the figure, often very exact, of rhomboidal crystals* 
I The outline of the mountain mass consists of pointed summitaj' 
Hie form of which resembles that of the distinct conercttonS* 

• Natur-Iiittoriichc Alpen-rel*c, 1830, pp. 336, 246, 307. 
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One aide of each peak is formed by the surfaces of the exposed 
strata, the other ude by ilic clcavag(« of the strata, and from 
the latter side the fragments chiefly full. The debris, difcharged 
from the bottom of the hollow, which separates two contiguous 
peaks, assumes the form <^ a cone ; and hence, in mountains of 
this character, we sometimes ace a row of conical masses of rock 
ia place, and below them a corresponding row of oones of debris 
issuing from the intervening hollows. In this, as well as in the 
preceding case, the largest fragments fall to the bottom of the 
slope, and, in both cases, the angle of inclination approaclies 45". 
This second form of ruined mountains is less obvious tlian the 
first, because, to perceive it, it is necessary that the observer 
should look along the planes of stratiflcation and cleavage, which 
he can do only from certain points of view. It is often found 
in the slatu on each side of the Rhine in Germany, and may be 
discerned not only in the bare rocks, but in hills covered with 
vegetation. Thus, at Bad-Ems, wc see it in the beautiful 
wooded eminence on which the Moos-hiitte ia erected, when we 
stand on the opposite side of the Lahn. 

The Acute Cone (as we may call this form of debris) often 
exhibiLs, towards its summit, an approach to a spiral tigure, 
arising from the ubhquity of the ravine to the mountain ^de, 
down which it discharges its loose contents. 

('('he drawing. Fig. 2., shovs ]iart of a mountain on the soutb dde of 
the Col (le la Seigne, oo the confineaof Savo}' and I'iedmont, irlih 
B leries of peaks, intcrrcDUig boUows, and cones uf delirU. Fig. 3. 
shows the modification of the Acute Cone, arising from tiie obli- 
quity of the ravine to (lie mountain ijde.) 
ks, which are either not at all or less distinctly stratified, 
and the masses of debris emitted from them, assume forms, ac- 
cording to circumstances, more or less approaching those which 
have been described. Nothing is more common than to find a 
ravine in the steep face, not only of schistose rocks, with on in- 
ternal rhombotdal structure, but of granite, gneiss, mica-slate, 
and other primitive rocks, and even of stratified limestone, grit, 
or conglomerate: in all such cases, the earth and stones, dis- 
charged from the ravine, will make an Acute Cone. If, on the 
other hand, the unstratified rocks rise in long walls, as is often 
the case with basalt and greenstone in particular, their debris wil| 
form a regular taluf. Nevertheless, the two forms of mountain 
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masses which have been described, are id nature strongly con- 
trasted, and usually characterize the rocks to which I have ax- 
ugnod them. 

In illustration of these pn-iiminary processes, I shall only fui^l 
ther observe, that, in the highest mountains, the loosened eartfei 
and stones fall upon masses of ice and snow, which carry theAo 
many miles, and that, ha^nng been transported from their souroi^f 
they descend by their own weight into such slopes as have beev 
delineated. 

II.— On the Diilrihution of Debris bi/ Streams JUnsins over inclined W' 

k '■'"■'^- :: 

\ Fragments of rock and masses of earth, failing by their owil 
weight, rest in a sleep slope. If the force of running water he 
united to their weight, it carries them much farther, so as great^- 
to diminish the slet'pness of the slope. Hence, if a ravine diat- 
charges water as constantly as earth and stones, instead of an 
acute cone of debris we see a cascade, which forms a baski' 
within the debrii«, and then a ravine across it ; and through thiS' 
cbannel the torrent continually discharges both its water and iti' 
solid contents. In such cases the form of the Acute Cone is aU 
most oblitfraied by the removal of its upper and more charas> 
teristic portion. (See the sketch, Fig. 4.) But the lengthened 
talus, so commonly found at the base of calcareous, sedimentary^ 
or trap-rocks, retains its form, except that it is scalloped or in-~ 
dented by a ravine under each cascade. (See sketch. Fig. 5.) 

The mass of dfbris is, however, chiefly acted on, not by water 
thus accompanying it in its fall, but by streams meeting it lran«; 
versely. The materials carried, to borrow an expression from che> 
mistry, in ih^ dry way, and disposed into the form either of a lalu^ 
or an Acute Cone, or perhaps originating in a laudsbp or in n^ 
earthquake, commonly fall down the sides of some glen or v^ 
ley, at the bottom of which flows a torrent. The torrent, fQ4 
by numerous cascades, springs, and rivulets, exerts upon thf^ 
base of these masses a force proportioned to its deplli and r^ 
pidity. Then, first, the angular fragments begin to be roundoff^ 
into boulder-stones and pebbles. By continually rubbing, grind^j 
ing, and heating upon one another, and upon ihc sides of tlieii;| 
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channel, and by the renewal of this action during their passa^ 
through great distances, they are converted into all the varieties 
of detritui from vast botilder-s tones to the finest sand or mud. 
Id these varieties we find detritus reposing in all those parts of 
glens and valleys which are suffidently level and expanded to 
alFiMrd it a resting-place ; and, from these temporary resting^ 
places, it U liable to be removed whenever the volume of wam 
is sufficient to overcome the obstruction *. 

The effects produced by a stream of water depend not only 
on its depth, volume, and rapidity, and on the quantity of eolid 
materials with which it i>i charged, but also on the nature of 
the channel through which it passes. A comparatively small 
force being necessary to remove loose earth and stones, it wiJI 
chiefly carry forward the materials, furnished by the processes 
which have been described in the farmer part of this paper, or 
already depouted by the same stream in a previous period of its 
action. 

A case of the first description I had an opportunity of ob- 
serving last summer in Savoy. The cliffs on the right hand of 
the valley of the Arv«, going from Servoz to St Martin, coniist 
of stratified limestone, with numerous softer beds of black sandy 
shale. At this spot one of the greatest landslips ticcurred in 
1751. The ruin covers more than a square league, and is 
crossed by a small torrent, which is called the Nant Noir, in 
consequence of its blackish colour. This stream, seemingly in* 
considerable, is continually undermining its banks. At the be- 
ginning of last July a greater quantity of rain than usual had 
caused it to act more vigorously, so that its channel was cKca- 
vated to the depth of 100 feci, and the surface of the ground, 
on each side of it, marked by fearful rents. Only a week be- 
fore I saw it, the water, pent up for a short time by fallen 
masses, in an instant broke through tliis barrier, and unfortu- 
nately carried away the supports of a bridge, while two men 

• Df Hutton {Theory of the Earth, vol, ii, p. 154. Partii. ch. iv.) lieuicB 
tlut raunded pehblen can be " tbu» worn by travelling In the longest river ;" 
snd muDUini that the atlritton, which produce 1 their funn, was that nf the 
waves of the se& upuD «ome former uobbL Neverllielera, we trace these pdi- 
bles through the vslleys up to the rocks, From which tliey have &llea, uiU 
every ttream which rolls them exhibit! nn Impelling force not inferior to that 
aC llie ocean'a wivct. 1 
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I were passing over it. Ten years a^ the passage of the HvA 

L Noir was interrupted by a utnilor accident. 

I ,. Nexlto.debris aiiti detritus, the softer strata, which are ia 

I |)lace, yield to llie action of Sowing water. Beds of shale, at- 

■ plilar to tliose which occasioned the slip at Servoz, always gitf 
I (9 alpine torrents that traverse them the colour of the Naa| 
I ^oir; and in various iostanccs, where quantities of water i 

■ Vetained In the soft strata of clay or shale, they burst fortl) 

I tbe state of thick mud, carrying variously, si zed fragmeotE of 
I lock. Even the softer kinds of gray wacke and clayslote are veiy 
L Quickly eroded, so that in the Eifel I have seen deep gulli 
KjTDm in such slate by the ^<le of a newly made rood, whoif 
Kit could have been exposed but a few months to the action of' 
H the rain-water. 
Krv< The same law, which has been mentioned as regulating tlw 
K|lirinlr~riitinn of rocks, independently of the action of streamy 
Billuo modifies the action of running water. The fragnienU 
Kv^ich it removes ore very frequently poi'tions, the forms and 
■(boundaries of which are determined by the sintctun: of acparot 
K#}n, which characterizes the parent roch. The ravine in ijiji 
HlHUiexed sketch (Fig, 6.) shows, on the one hand, a smootlk 
BlIWRhly inchned plane, which id either a seam or a cleavage ilk 
V'tte mountain mass ; while, on the other, the distinct concretiottf 
I Sie gradually worn away and cut through in every direction 
\- Zn lite falls of Imatra, as represented by Mr Strangways *, tin 
bfunc principle is well illustrated, the sides of the chasm being 
Hlwined by highly inclined strata of gneiss. In nearly all cas«i| 
Htbe action of streams ap]>ears to he directed to those parts of the 
Klifpcks exposed to them, which have a natural tendency to yield 
I ta their action. Hence we not only find that ravines follow th* 
I WHirse of pre-existent rents, hut we observe valleys hollowed al) 
I the junction of distinct formations, where, generally, the rock* 
L'Of each formation are more subdivided, more indeterminate is 

■ their character, and more prone to dii-intcgration. Thus, in 
l'.tbe long valley which forms the western boundary of the groups 

■ qf Mont Blanc, extending from the Col de Bon Homme to SL 
^Gervois, the Bon Nant separates the schistose from the calca« 
l«K>us mountains; the same general fact is exhibited on a Eub^' 
ff ■ Geological Trwwaclion:*, voL v. P!»le svijl. .| 
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lime scale in the All^ Blandie ; and in two of tlie lateral gl«lB 
of the Valorsine, the torrents of Lit Poyaz and Barbarine flow at 
the junction of the granite and the slate. Another appearance, 
also dependent upon structure, and upon the subordination of 
aqueous action to that structure, is seen in the parallelism and 
conformity of valleys excavated in the same mountain- ridge. If 
we look along a straight valley situated at the base of such a 
ridge, the summits of the minor ridges separating the lateral 
valleys, which descend into the principal valley, fonn so many 
parallel lines. The sketch (Fip. 7.) is an exact outline of seve- 
ral of the ridges of Mont Blanc, as seen from the eminence of 
La Flegere, and shows the similarity of the valleys which con- 
tain the successive glaciers of Les Pelerins, Bossons, Taco- 
nax, &c. 

On the harder and less separable rocks, such as limestone and 
slate in thick solid strata, or granite and porphyry, the action 
of streams is far more gradual, and is accomplished by a very 
distinct and curious process. The stones, whirled round by the 
water, form hollow cylinders at the bottom, and segments of 
such cylinders in the sides of the channel ; and these cylindrieal 
impresMons go on mulliplying, deepening, and enlarging, until 
they intersect one another, or the seams and cleavages of the 
rock, and thus separate it into fragments of all shapes and sizes. 
The bed of the Avon, in Lanarkshire, a short way from its 
junction with the Clyde, is thickly perforated with holes, about 
the size and shape of a drum of figs. Traces of the same ope- 
ration may be observed in the Clyde itself about Cora Linn. 
A very fine example of a cylinder is now presented in a rock, 
which divides the stream of the Hinter-Rhein, in the upper part 
of the gorge of tlie Uufla, Canton of Grisons. We see here two 
beautiful cascades in the middle of the river; one falls into the 
cylinder, the other constitutes its overflow. Large and frequent 
segments of cylinders are seen in the high walls of chlorile- 
slatc, which form the sides of this gorge. But nowhere pro- 
bably can the phenomenon be better seen than by walking along 
the scaiTold, which leads at the bottom of the frightful gorge of 
the Tamina, from the Hotel at Pfeffers-bad to the hot-spring, 
through a distance of more than a quarter of a mile. The cliffs 
of llmestoue here amount lo several hundred feet in height, and 
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are marked, at frequent intervals, either by va^t cylindrical im- 
pressions, or by the cleavages wliicli these impressions have iti-i 
^rsected • '\ 

I '' It is manirest that this peculiar action of stones in water dth 
^Dds upon the structure of the channel. The distinct concK* 
tions of the ruck, and its less yielding portions, project in salieiM 
angles, which drive the current, with Its load of stones, ogoirraf 
the opposite wall, and, by repeated blows, it is t:hiselled mttt 
the forms which we now survey. 

Another characteristic circumstance of gorges thus formed/ 
ia their astonishing depth and narrowness. In various alpitMJ 
[ ^kllejs we see them some hundred feet deep, while the opposing 
I ibdcs are as near each other at the top as at the bottom of tbtj 
gorge, sometimes nearly touching, and never many yards asuit" 
der. This, however, manifestly results from the grinding ac- 
tion of the stones, which, as they occupy the bottom of tha 
atream, must always tend to deepen the channel, not to widen it.' 
Here the question arises, If alluvial action produces only 
d«ep and narrow gorges, is it not necessary to assign some other 
cause fur those tnore expantJitl valleys, £t the botttnn of whidt 
they are situated f F ": 

Without presuming to deny the possibility of other modes of 
action, it appears to me, that the formation of more expanded 
valleys above the gorges (as represented in the section, Fig. S.f 
is a necessary consequence of the process which we are considety 
iiig. Notwithstanding the extraordinary form of these gorged,' 
when excavated in remarkably hard and solid rocks, the timtf 
must come when their walls, not only intersected by seams and' 
cleavages, but subject to the action of numerous lateral torrent^ 
and of powerful atmospherical influences, will collapse by their 
own weight; and, as we see banks of sand, clay, or gravel. falC 
in large flakes, as the stream undermines them, so the solid aild- 

• See ulsD the paper of Mr Strangwsya above referred tn, Geologic*! 
Transactions, voL v. \i. 341, and Plate iviii., fig. 1. and 2., F. SirT. it' 
IjBuder, in his instructive and valuable " Account of the Ureal Klouds qC 
Auguat 1833," 2d alilioD, p. 385, mentiuus the appearance of these " circular. 
holes " in the mica-slate of tlie Cuacb, a tributarj of the Dee in Aberdeeof 
shire, " ihe shatinn of the rcwka " at one of the falU ol* ibis stream, and the 
removal by it of " Inimensf masses " from the walk. 

+ De la Btche's OeologicM Notes. London, IflSO. Bvo. No. HI. " 
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Detcription of Obtuse Conical Alltivinm. 
perpendiculv walls uf alpine gorges must in lime give way 
from the same cause, the erosion of their base. In all the gra-. 
daiiunB from the hardest granite to tlie most yielding sand, it 
will foUow, that the more durable the hanks of the channel, iha 
more deeply nuiet tliat channel be cut before they will collapse; 
atul hence in all valleys of erosion) as a general rule, tlie width 
of the valley will exceed its depth, in proportion to the softne*a 
of the materials comprising its s.ides. One river meanders in aft 
expanded vale between banks of clay, sand, or gravel, a few 
feet in height ; another flows at the bottom of a deeper valley 
between cljfTs of chalk or Bandstone ; and a third at thu \)ise oi 
precipitous mountains, where it is often ooncealed from sigbl 
between lofty walls of the older rocks. 

The torlinntion of any mass of sediment is found to correspond 
to the induiatioD of the current, by which ic is deposited. Qf 
the forms of alluvium resulting from this law, one of the mo»t 
striking ia the Obtuse Cone, which is to be seen in every alpine 
valley, where streams enter it through ravities or sinatler laltird) 
and toore elevated volleys. The same form also frequently pfi.v 
jsents itsi'lf on the margins of lakes at the termiootiua of.siigtl 
ravines or valleys. (See the Sketch, Fig. 9.) Jt 

The obtuse cone makes an angle with the horizon of fromrfi." 
to 15\ In many cases its apex is not less than ^iOO Suet higher 
than its base, and its diameter 3 or 4 miles. It is dislinguislked 
from the acute couc, not only by the obvious difference of form, 
but by the circumstance that tlie largest fragments remain at iIk 
top of the conr, and the Guest are washed to the bottom \. wberis 
as, in the acute cone, the reverse arrangement lakes place. 

Every obtuse cone, in the present state of the Alps, exhibits 
several varieties of surface. A space, enclosed by two radii pra< 
oeeding from the apex, serves as the bed of the torrent. It .ex» 
hibits a sloping surface, consisting entirely of boulder-stones and 
coarse gravel, over which Ihe current takes various directions* 
and continues to deposit its solid contents. Another targe poi 
tiou, especially the higher part, consists of similar rough mate.> 
rials, but is covered either with a forest of firs, or with alders and 
other coppice-wood. Other parts are destitute of trees, and pat 
more productive than the atony flanks of high mountains usually 
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are, bearing a Utile coarse grass intermixed with herliaceoai I 
plants. A more fertile portion, occupying in general the loyret j 
|)art of the cone, is covered with orchards and cultivated field% I 
with cottages and hamlets. Some of the largest villages in the -I 
Idpine valley's are situated upon such cones near their hose. Thi I 
{isth leading to the parish church of Chamonix, rises from the | 
village a short way up a \ery regular and richly cultivated cona ' 
Mayenfeld, a town in the Canton of Grisons, is on the declivity 
ofan obtuse cone, which is crossed by one of the great roads lead- 
ing from Italy to Germany between Chur and Feld-kirch. Matt 
and Linih are two villages, beautifully situated very near ona 
another, on an obtuse cone in the Linlh-thal, These cones bei 1 
ing at the base of ravines or lateral valleys, which descend r»* I 
pidly from the highest ridges, it is easy to trace the origin rf 
their materials. The Chamonix cone is formed by the excava> 
tion of the Brevcn ; that of Mayenfeld is in the same way de> | 
rived from ihe Falkniss. In going from Sitten (Sierre) to tlie^l 
Baths of Leuk, Canton of Vaiais, we see a splendid example of 
the formation ofan obtuse cone. Receding northward from the 
Hhone up the transversal valley of the Dala, we observe, on 
looking back, an obtuse cone of extraordinary dimensions, with 
a vast ravine rising from its apex directly up the southern de- 
clivity of the valley. As we ascend, we are able to trace fur- 
ther and further the course of the stream which passes througtt 
this ravine, until we see its whole length in one nearly straight 
line. We view it issuing from its glacier, descending through 
successive stages of the mountain ridge, and at length dilTusing 
itself over the bcrrcn sector of the flattened cone. 

The sketch No. 10, represents the head of the Lake of Bri- 
entz. On the left is seen an obtuse cone, which terminates on 
the border of the lake, and extends almost to the mouth of the 
Aar. Krenhohzstandsuponit, formerlya more important plat 
tlian the neighbouring village of Brientz, but once nearly oblite- 
rated by the descent ofan unusual quantity of calcareous debris 
and mud from the ravine above it. 

With respect to the origin of the obtuse cone, it may be ob- 
served, that its formation depends upon the comparative quantity 
of water and debris brought down the ravine. If the quantity 
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of wa<«r so much exceeds the quantity of debris as to carry 
nearly the wliole of it sway, a cascade remtuos, as is represented 
in Fig. 4, and seen in the well-known example of the Pisse- 
vaclie. But if the tjuantily of solid matter is too great for the 
water, an obtuse a>iie is formed with its apex at the niouth of 
the ravine. If tiie torrent has yielding materials to work upon, 
the quantity brouj>lU down by it is often so great as to make it 
appear rather a solid than a fluid substance, and to overspread 
the surface of the cone to an enormous depth. Hence the Alp- 
bach above Meiringe 11, in the Canton of Benie, has twice proved 
nearly falal lo that village by burying it in " lias-marl.'* not- 
withstanding the vast mounds of stone, diverging from the apex, 
which were built nearly a century ago to restrain its ravages. 
A village near Aigue-belle, in Savoy, was enveloped by the same 
process in 1752, so that only the tower of the chunh was left 
rising above the eeiliraent, which formed a strutuni 15 or 20 
feet thick •. 

The obtuse cone of\en has the e(fi.>ct of obstructing the course 
of a river, so as to produce inundations. The abundance of 
eartli and stones brought down hy the lateral stream if occasion- 
ally so great as to hem in the principal stream, which thus forms 
a lake above the dam. But from the nature of the materiaU, 
the obstruction is easily removed ; t!ie principal stream swells 
ag^D, asserts its preeminence, rapidly tears awny the base of the 
encroaching cone, and sinks again to its former level. The 
effect of this abrasion of obtuse cones by the principal stream 
is seen in planes cutting across them near the base, andinclining 
at an angle of about 45° to the horizon. These steep declivi- 
ties, if we may judge from the forest trees growing upon them, 
are often not less than 100 feet high. They occur more fre- 
quently in proportion to the narrowness of the valley. In the 
Linlb-tlial, which descends with uncommon rapidity, and has nu- 
merous lateral valleys, the cones occur so frequently as to en- 

• DeI.dc, LottrEsaiu-rHist delaTerre, t. ii. p. 75.— IhavefuundDeLuc't 
account orthealluvUl andilisintegriitingprocesseam Die 30th and ^lliit letter* 
r^markabtj correct and interesting. He desigeuteg the fDrm of alluvium, 
■bich I am describing, hv the general term cont, and raja, p> tI7, thit it has 
the »bape " d'un pain de lucre fart applatl, coups par Mn milien du Mtnmet 
> 1> bHe." I 
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I croach on oae another Hence lliey musl Iiave operaled 

I eficctu&Uy in producing occasional stoppages of the river, whicbr 

t on regaining the mastery, has cut away the bases on either band. 
I This form of alluvium (Fig. 11) may be distinguished as the 

I obittae cone Iruncaied at tlie base. 

I After the clipping of the base, the obtuse cone becomes sub- 

I ject to a still further modification. The strenms, which, in its 

f entire stale, might have flowed in every direction pretty evenly 

I from its summit to its base, are diverted from their course on 

I arriving at the edges of its steep declivities. They immediately 

I begin to cut through (he edges, and thus intersect the declivi- 

I ties with ravines. A very beautiful and distinct example of an 

I obtuse cone thus modified is seen in llie valley of the Reuss some 

I miles alx)ve Allorf. The high road passes over it a little below 

I Amsteg. The ravines formed in its truncated base are large 

I and verdant, and adorned, together with the other parts of the 

I cone, with fine walnut-trees and beeches. Diverging from tl 

I ipex, they give to the cone the appearance of being scalloped 

I The materials carried out of one of these ravines are seen dei 

I sited nt its mouth in a very regular, but comparatively small 

I tuse cone, and this cone also is dipt at its base. Another a 

I ample is presented in the valley of Scbams. As we enter thi 

I valley from the Via Mala, the higli road passes under the cli| 

I base of a vast obtuse cone, and crosses the entrance (on the le 

I hand) of two or three ravines, by which it is furrowed. Loo) 

I ing back upon this cone from the upper part of the valley 

I Schams, the edges of the ravines sirilce the eye by their reguh 

I ty and parallehsm, and are more conspicuous than in the 

[ ceding case, because this cone is bare of trees. 
I We may call this form (Fig. IS) the obluse cone truncait^ 

I at the base, and scalloped at l/ie eilgea. 

I Still another form is impressed upon the alluvium of tbe d£ 

I |)ine valleys from the same agency. When the valley is raorV 

I ihan usually expanded, the principal stream, winding round tbe 

I "base of the obtuse cone, scoops out the level alluvium on the 

I •ttpposite side of the valley, so as to form a steep declivity ar-' 

I ranged as an arc of a larger circle, parallel to the circular base 

I of the cone. A Iieautiful example of this presents itself a Uttle' 
r-Mow Chamonix, the Arve flowing between the cone and tlw 
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steep circling bank, which rises above a small and fertile plaiD, 
like the side of an amphitheatre. (See the Plan, Fig« 13.) 

Notwithstanding the frequency of obtuse cones in elevated 
regions, this form of alluvial deposites is very rare compared with 
that of eD€n surfaces^ which, under the denomination of liaughs^ 
itraths, plainsy &c. indicating their various degrees of magni- 
tude, recur continually in all valleys through the whole of their 
ramifications, and from their first sources to the standing waters 
of lakes, seas, or of the ocean. 

A body of water, flowing with a perfectly even stream, and 
carrying solid particles of equal weight and dimensions, would 
deposite them so as to form perfectly even slopes, corresponding 
in their inclination to the inclination of the stream ; and, accord- 
ingly, widely spreading rivers, charged with fine siliceous or 
clayey particles, leave behind them a surface of alluvium which, 
to the eye, appears as level as a sheet of water. But, in ordi* 
nary circumstances,- the evenness of the slope is liable to be dis- 
turbed in consequence of inequalities either in the channel, or in 
the solid contents of the stream. We shall proceed to consider 
the chief modifications of even surfaces, or plains of alluvium, 
arising from the separate or combined operation of these two 
causes. 

The successive slopes, often passing into perfect levels, which 
are found along. the course of every stream, are frequently sepa- 
rated from one another by ledges, seldom exceeding a few yards 
in height, and commonly very much lower, according to the 
dimensions of the valley and tlie nature of the detritus. The 
formation and destruction of these ledges appear to be among 
the most important and curious processes in fluvial action. 

If we throw a quantity of gravel or coarse sand into a clear 
and rapid stream, we observe that the lighter and finer particles 
are instantly, washed away, that the larger follow them in con- 
siderable quantity, but are soon arrested, and that, in a few n4- 
nutes, all the loose pieces, of whatever size^ either disappear, or 
fix themselves in some permanent position. In this state things 
remain, until the increase or diminution of the water produces 
a difference of force. The larger pieces shew a tendency to ar- 
range themselves in a ledge placed across the direction of the 
current ; and the process, thus completed before our eyes, on a 

APBIL JUNE 1881. B 



> 18 Remarks on the Fonnatioti of' Alluvial Dcpoattet. M 

small scale, may enable us to account for wnilar results, the 
steps of which necessarily escape our observation. ' 

Among the pebbles, or other pieces of stone, carried in a 
stream, some will, in consequence of their size, weight, and fonn* 
be arrested and detained by inequalities in the bed of the stream. 
Thus a flat stone is, for a while, carried swiftly along, moving . 
on its drcum fere nee like a quoit, but continually vacillating 
with the varying impressions of the water. At length it im* 
pinges against some projection in the bed, which turns its broad 
surface against the stream, and there, if the projection be strong 
enougli to retain it, it will remain. (See Fig. 14.) Other stones, 
whether flat, or approaching more lo an oval or spherical form, 
are often wedged between those above and below them, (Fig^ 
15) ; and a few strong points of support, thus provided, form 
the basis of a natural dam or weir. Hence arise the numerous 
minor waterfalls or rapids, which occur in rivers flowing over 
beds of detritus, no less than in tliose which pass over rocks in 
plaie. Pebbles and finer materials fdl the hollow behind the 
dam, as fast as it rises, until the bed of the river above it be- 
comes perfectly IiiveL 'J'he ledge, thiis produced, often crosaa 
the bed of the stream in a devious and serpentine form, because 
the lateral action of the banks, or of inequalities in the bed, 
forccB portions of the stream from its direct course, and thus 
hurls the stones sideways as well as downwards. 

So long as the flood which has deposited these materials coa- 
tinues unabated, the dam and the level above it will extend uiw 
interruptedly across the river. It is remarkable that these firm 
dykes are demolished, not by the increase, but by the subsidence 
of the stream ; and the action appears to be as follows. During 
a copious flood, the whole is covered by a mass of flowing wa- 
ter, so that each stone, being surrounded with water pressing it 
in all directions, remains in its place. But, when the flood sub- 
Hdes, the pressure is only from behind. The whole moss oi 
stones and gravel being fully charged with water, that fluid 
drives before it certain portions, which, though fixed with 8ul&- 
cient firmness to keep their places, while aided by a pressure in 
front, give way as soon as that is removed. The removal of 
some masses occa.sions the removal of others which rest upon 
tliem, and all the waters . now drain themselves through the 
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breaches in the dyke, and (working backwards, as in all hori- 
zontal water-courses), cut deep and long channels in the allu- 
vium, perhaps leaving islands between them. In this state 
things remain, until another flood covers all again, and «lher 
fills the channels with a part of its load, or sweeps away the 
whole, and dcpositcs it lower down in the course of the river. In 
die valley of the Rhine, about Bonn, and in the elevated plain 
between that river and JiiUers, now watered by the Rohr, sec- 
tions of the gravel sometimes exhibit such a channel filled with 
•end (See Fig. 16); and, wherever this appearance is found, 
although the deposites be called diluvium, on account of their 
elevated situation, or any other circumstance, it is evident that 
they can only be the alluvium afaforvKr age. 

There is another mode of action which modifies the even 
dope of river deposites. Let us suppose a stream of any magni- 
tude flowing between steep banks either of rock in place or of 
alluvium. When the quantity of water is so great as to be sub- 
ject to reverberation from the banks, it is driven with its load of 
sand, stones, &c. from each side towards the middle of the cur- 
rent, where, consequently, the water is deepest, and its action 
most powerful. Hence the deposite will, previous to the sub- 
sidence of the stream, be most considerable in the middle of the 
bed, sloping from the middle towards the sides. On the other 
hand, so soon as the subsidence commences, the middle will be- 
come the most shallow and languid part, and the principal ac- 
tion will be on the two sides. If a level part of the bed be suc- 
ceeded by a declivity, it aids the removal of the sediment in such 
a way that the central ridge of sediment is left terminating in a 
dope both towards the two sides of the channel and towards the 
declivity. (See Fig. 17). Over this tongue the water flows shal- 
lower and shallower as it subsides, and at length the tongue 
rises like an island between two branches of the river. Mean 
while these two branches, to which the principal action is trans- 
ferred, will, according to circumstances, either deposite their se- 
diment so as to fill up, in part, the two channels between the 
central ridge of sediment and the banks of the river, or ihey 
will erode the base of that central ridge, and carry away its 
materials. 

Thus it appears that the same incresse of water nay, accord* 
~ bS '^ 
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ing to the form and situatioD of the banks which confine iC, 
either produce the level, extending across the bed of the river, 
ilnd terminating in a steep ledge, or the central ridge tenni- 
Hating in a gently inclined tongue. On the other hand, the 
iiibsidence of the water will, in either .case, produce new aiid 
Narrower channels. 

The advance of rocks into the track of a river, though it 
produces a very rapid fall, where the rocks intrude, has the 
^ect of. a partial dam, retarding the current higher up, and 
hence causing an abundant deix)sition. Such appears to have 
bten the operation of that fine assemblage of insulated clifiv in 
the valley of the Rhone, on one of which the Castle of Sion is 
erected. The portion of the valley above these cIiAb, between 
Sion and Leuk, is studded with numerous hill» of an entirely 
different character. They are very abrupt, frequently flat» 
topped, and some of them 200 feet in height. They appear to 
be the remaining fragments of a thick bed of gravel, which has 
subsequently been divided by numerous minor channels' into 
oanks and islands. Another striking example of the same reli> 
tion of protruding masses of rock in place to deposites of alhk- 
vium, presents itself in the Canton of Grisons. In going AtMB 
Chur to Reichenau we observe eight or ten very abrupt nxA 
diarp hills of slate or limestone, rising through the plain, And 
Analogous to the eminences about Sion ; and beyond them a 
ridge, which appears to have extended across the valley, as the 
corresponding portions of it appear on the two opposite banks of 
the Rhine. At Reichenau occurs the well known bifurdsitidfi of 
the Valley of the Rhine ; and, in each branch, we see proois 
that the water has formerly flowed at a much higher level over 
its own alluvium, which it has worn into deep channels. These 
appearances are the most remarkable in the Valley of Dom* 
Teschg, which is traversed by the Hinter-Rhein. The bed of 
gravel, instead of being divided into an assemblage of hillocks, 
as is the case between Sion and Leuk, is here contiiiubos, 
though intersected to the depth of some feet by ancient chan- 
nels. In onp of these channels stands the village of Bonados. 
From Reichenau we ascend by a road formed partly along this 
ancient channel, and in another part cut obliquely up the^'steefi 
border of the plain. The river now flows 160 feet or irtoiie he- 
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lomtbe lerd of the plain, the declivity between the plain and 
the river formii^ an angle with the horizon of nearly 45^. fie^ 
odes the marks of ancient channels formed by the river, the 
pl«n has been more recently intersected by ravines formed by 
•lateral torrents and by the draining of rain-water from its su)Q- 
face. The subdivisions of these ravines, with the swelling pro- 
4Biinence8 between them, now covered with grass, exhibit in mi- 
oiaturie an exact copy of the fons of our chalk-hills. The 
.4teep declivity of naked gravel, with disseminated boulder-stones, 
is worn at some places by the rain into the sharp spires known 
under the names of Erde^pyramiden and CheminSes dee Fiee^ 
which are seen developed in the greatest abundance and magni* 
tude in the valleys above Botzen, and in other parts of the 
southern flank of the Alps. 

An instance of the same mode of action, though with some 
nemarkable modifications, is exhibited nearer home in the bed 
of the Mersey above Liverpool. Opposite to that port the river 
is so narrow, that the stream, mainly produced by the rising 
and falling of the tide, flows with great rapidity. Higher up the 
Mersey opens, as Camden expressively states, *^ patenti gremio,^ 
and assumes something of the aspect and nature of a wide lake. 
The stream being here less active, in proportion to the expan- 
sion of the channel, an abundant deposition takes place, and, at 
low water, a very large portion of the bed is seen to consist of 
banks of sand, which terminate before the narrowing of the 
€bannel. 

/ Neither by consulting books, nor by conversing with scienti- 
fic men, have T been able to arrive at clear and satisfactory 
ideas respecting the rationale of the action of streams, in carry* 
ing ak>ng heavy substances. The following law, however, ap« 
pears to be supported not only by innumerable facts, but by 
the authority of all hydraulic writers of the highest reputation, 
viz. ihaty in the same channel^ the increase of tlie depth of any 
ebream is attended by a corresponding increase of power to move 
heavy bodies at the bottom* The Italians considered the depth 
and perpendicular pressure of streams as the main circumstances 
oo which their action depends. Their doctrines are now con- 
sidared as exploded. But the law here stated is conformable to 
the more modem> as well as to the more ancient theory. Miche- 
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lotii, one uf (he Italittns, maintained, that " the velocities of 
Htreams increase nearly as the square roots of their depths," and 
this is admitted by Professor Kobi^on, who embraces the new 
theory- Du Buat, on *hose authority the new theory princi- 
pally rests, maintains, that, " as the depth increases, the veloL 
city at the bottom of the stream increases even in a higher ratid 
than the velocity at the top," and this is also the opinion of Pro'- 
fessor Itobison*. The opp'Tients of the old theory, who say 
that the velocity is the essential circumstance to be considered, 
tnust therefore allow, iliat an increase of depth in any stream 
produces an increase of power to carry heavy substances at the 
bottom, and this is all that is necessary for my present purpoMf. 

Tlie eflect of increased depth, in augmenting the force at th* 
bottom of a stream, is evident in the case of water discharged 
from any opening. Whether the water flow through artificial 
apouls and conduits, or over natural channels of rock, we ob- 
serve that it is emitted with a force proportioned to its depth. 
If the current bo very low, it moves so sluggishly, that it doea 
not overcome the adhesion of its under surface to the surface of 
its channel, and hence it discharges itself by trickling over ihfe 
edge, and will even move some distance backwards, if the edge 
overhangs. If, by an addition to the quantity of water, or in 
any other way, its depth be augmented, the current will di&. 
charge itself more freely and perpendicularly ; and, on a still 
further increase, it will quite overcome the adhesion to its chan- 
nel, and will fly off" from it in a cur^'e. 

In this inquiry I leave out of view the inclination of the bed, 
because it is my object to account for the distribution of allu- 
vium over extensive tracts, which either have no inclination, or 
none which is sufficient to account for the appearances. In any 
case where there is a perceptible declivity, as in torrents, rapids 
and waterfalls, it is manifest, that the velocity of the water, and 
of the earth and atones contained in it, is increased, because they 
are urged to fall, not only by the force impressed, but by their 
own weight. Nevertheless, the quantity of direct vertical moi- 
lion thus acfjuired, is destroyed almost immediately by their )Bi> 
jMnging upon various obstacles, so that, if we look at thcwa 

• SeeEncL Brit Art. Hjvem, sect *! ft i^.' ' ' * " , 
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of A river or torrent below any cascade or rapid, we find thst, 
BO soon aa the channel resumes its usual degree of inclination, 
the stream resumes its ordinary velocity. 

The principle being admitted, that, in the same diannel, the 
force of ruaaiiig water, exerted in carrying detritus, increasea in 
proportion \o the depth of the water, let us now investigate 
those causes, wiiich, by producing I'arialions in ihe volume or 
mass of water, produce corresponding variations in its deptb> 
These are, 

I«J, Long continued rains, which fall upon extensive districts 
of moderate elevation. They produce widely-spreading inun- 
dations in the lower grounds, and, as we know from the expe- 
rience of our own island, often wash away tlie alluvial banks of 
rivers, and in various ways enlarge and deepen their bed. The 
muddiness of the water indicates the vast quantities of earth 
which they convey towards the sea. All tropical countries have 
Iheir rainy seanon, when they are deluged by such inundations. 

Sdly, Sudden heavy showers, especially thunder-storms. These 
occur in summer, and produce as striking effects in elevated 
regions as long-wntinued rainn io low countries. A shower of 
this description in the Alps, often swells the torrents in a few 
minutes, so that they rush wiih irresistible fury, burst their or- 
dinary limits, and carry down with them immense quantities of 
sand and gravel, with large fragments of rocks. They subside 
as quickly, leaving their channels almost dry. Ucing at Clia- 
monix on the Kith of last J^ujy, I had the opportunity of wit- 
oeissing some of the effects of a thunder-storm among mountains. 
It commenced alter sunset, and lasted about three hours. The 
noise of a torrent on the opposite side of the river was like con- 
tinued thunder, being produced not only by the vast quantity 
of water falling almost perpendicularly, but by great boulders 
tossed over the precipices. Next morning the whole atmosphere 
was clear, the Arve and its tributaries at their usual height. 
But all along the northern and western flanks of Mont Blanc, 
the effects of the brief shower were visible in cottages deserted, 
pastures and com fields destroyed, and roads washed away. 
The obtuse cones, and the levels surrounding them, were strewed 
with fresh deposiles of boulders, pebbles, and sand, amounting 
to the depth sometimes of several feet, and exhibiting various 
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degrees of siz^ aad ootrseness, aeoordiiig to their ptoximi^ to 
the centre of action, the apex of the cone, or to the tniddUe of 
some principal stream. 

fktl^y The melting of Alpine snows and glaciers* In winter 
iiie torrents and rivers, which flow immediately from the snows 
and glaciers of the Alps, are nearly dned up. I saw them in a 
state of vigorous action, and often remarked the peculiar thump* 
ing sound of the boulders, which they drive along so as to keep 
up an almost constant cannonade *. These stones are invisible, 
in consequence of the opacity of the water, until, by its suba- 
dence, it displays their chiselled and whitened surfaces through- 
out its bed. 

ahly^ The breaking up of ice in rivers. In regions of such 
a temperature as to contain rivers which freeze in winter, their 
breaking up advances the progress of their alluvium, both be- 
cause the pieces of ice cut away the banks, and because they 
collect in certain parts, so as to keep back the water. Last 
winter, at M^nnengen, a short distance above Coblentz, the Mo- 
selle, being hemmed in by the accumulation of its broken ice, 
rose 20 feet in an hour and a-half. Having overcome this bar* 
rier, it carried away 300 yards of the road between Layen and 
Mosel-weiss. In the Rhine, debacles are produced by the same 
cause. Through certain spaces of the river^s course, where the 
stream is narrow, deep, and strong, the ice floats downwards. 
It stops where the bed becomes broader, and the current conse- 
quently more shallow and more languid. The broken pieces, 
for Jthe most part reared upon their edges, and crowding over 
one. another, rise to the height of many feet, and are consoK^ 
dated by the freezing of the water, which they intercept. At 
the commencement of a thaw, the water, coming from above, 
quickly accumulates, in proportion as the ice is disposed to 
yield. It then breaks the dykes, and rushes forward with tre- 
mendous force, overflowing the plains, breaking down the banks^ 
and carrying along inunense quantities of mud, sand, and 
stones. 

* Sir T. D. Lauder, in bis last work, gives an exact idea of the 90und 
to which I refer, when, in a similar case, he remarks that the stones were 
mi^fM by the water. 
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. Btidg^ The bunting of lakes. This t&kes place in summer^ 
and in elevated regions. . The lakes, which are liable to pro- 
duce debacles*, are formed, 

a. By landslips, as already explained, (p. 4). 

i. By the advance of obtuse cones (p. 15). Every obtuse com 
truncated at tlie base indicates the previous existence of a lake 
which has burst the barrier and produced a sudden inundation. 
Above such cones, the traces of lakes are often very apparent. 
In the verdant spot called tlie Combe de Taconaz^ situated at the 
junction of the Taconaz glacier-water with the Arve, we see ex- 
tensive terraces which are nearly, if not altogether, upon a level, 
and which indicate the former height of the water. 
. c. By the advance of glaciers and their moraines. The base 
of every glacier is continually subject either to recede or to ad- 
vance. In many cases, we now see the glaciers protrude their 
moraines so as to form mounds across the valleys, and, in some 
instances, they detain the water flowing from above. This ap- 
pearance is magnificently displayed before the traveller, who de- 
scends on the southern side of Mont Blanc through the AU4c 
Blanche. The first glacier boldly throws its rejected earth and 
stones, so as to meet the opposite mountain, a rapid and copious 
stream passing underneath the barrier. Next comes the enor- 
mous refuse of the glacier of Miage, itself a mountain, which, 
by barring the streams from above, gives origin to the Lake 
of Combal. Having passed this barrier, we see before us, in 
the third place, the termination of the glacier of Brenva, whose 
moraine also forms a vast mound across the valley, but adnuts 
thie river to pass under it. The well-known debacle in the 
Valley of Bagnes, A. D. 1818, was the discharge of a lake, caused 
by the accumulation of ice, which fell from the glacier of 
Getroz f. The following summer, a similar inundation was oc- 

* It ma J be proper tu observe, that I always use the word Deb&de in its 

strict flense, and not tu denote a great rush of water, however produced. A 

IWbi c k it a ruiih of water, produced by the tudden removal of a barrier. In 

this sense the word is explained, and its etymologj given, in Menage, Diet. 

Etymologique de la Langue Frangaise, v. Baclee and Debacler ; and in 

this sense it is, I believe, constantly used in those countries where French is 

spoken. 

■ • 

t See Edinburgh Phil. Journal, No. 1. A. D. 1819. 
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CRsioned by th« brvakiog down of the side of a glacier id tbe 
fVtllfy of the upper Doron in Savoy. The Lake of AJetsc^ 
Canton of Vatais, stood formerly at ihe height of sixty or seventy 
fiet, being hemmed in by a mountain ridge on three sides, and 
1^ the glacier of the same name on the fourth. The wat^ 
having undermined the glacier, ran out with such violence as (» 
become very destructive. A canal has been recently formed 
across the mountain rrdge to prevent the lake from rising abov%< 
^.certain elevation. 

In tbe course of ihc Arve above Chamonix, we see ^toolk 
it the two great glaciers of Bois and Argentiere have fbrmeib 
Ij blocked up that river so as to form two deep and extensive, 
llkea. The sketch, No. 19| is a view of the tower terminatJtK^ 
(tf the glacier de Bois. A ridge, distinguished by alt the pecifc) 
^ritics of a moraine, but of great size, and of such antiquity m 
1o be now clothed nith a forest of firs, is seen immediately bftj 
yond it. Tlie breach in the ridge, through which the Arr* 
flows, is also very conspicuous. Above this barrier, we find a 
assemblage of terraces, which indicate three different Icvds if| 
^e watei^, and three successive breaches in tbe dyke. TIm| 
|ketch. No. SO, represents part of these terraces on the oortik 
pde of tbe valley. 

t. On examining any recent moraine, we find that the glacie|b 
f^elf 60 far penetrates into it, tliat it consists of ice as well as of 
■ravd, sand, and rocks. It is manifest how easily such a n 
Hliust give way to tlie pressure of water from above, rs soon a^ 
f very hot summer arrives. Of all causes now in operation^ 
fliers and moraines probably occasion the most sudden awi 
t^ deepest inundations. 

Such are the causes by which rivers ore liable to be swolle% 
'^d which operate in different elevations, in different climst«^ 
'a^nd in different seasons. The general effect of all these aug- 
jikpentalions in the depth of streams is, that the greater the deptl^ 
^ more abundant die whole quantity of detritus, and the larger 
^ angle masses whicli are carried along. 



F ,. It being proved that llie carrying force at the bottom oF 
ams increases with their depth, and causes being assigned, 
I which alternately and in various degrees augment and diminish 
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the volume of water, ii remains lo notice the varialions in the 
depth of ilie same slreain, flowing in tlie t^ame volume, which 
are produced by difTerences in the form of iti channel. 

The most important of these differenci's (.-onsists in the conJ 
parative tciiith or itarrowmcss of the channel. The quaoHly of 
water being Uie Hame, a narrow channel, by increasing its depth, 
adds in the same proportion to its carrying fnrce ; whereas m 
expanded channel, by diminishing its forte, and di9\ising its mfla. 
ence, causes it to strew its contents over every spot of ground 
which it reaches. If the depth be sufficiently increased, it act* 
with all the force of a solid body, but with the advantage yf 
txmtinu ally changing its direction. It may therefore be repard- 
ed as a lever, not only of immense power, but of infinite flexi- 
bility. Tn passing through a narrow gorge it is continually re- 
fleeted from the tides and bottom, and hence it assails every 
loose mass of stone with impressions ii|>on alt sides, and carries 
it in tile direction in which there is the least resistance. 

Evijry river exhibits expansions and contractions in continual 
alternation : but they are most evident, and their respective open 
rations most distinct, in elevated regions, I have never seen 
the contmst more Btrikingly displayed than in the upper part 
of the Valley of Bagnes, on coming to a nearly circular cxparu 
sion, succeeded by a narrow and lofty gorge. In this scene of 
desolation we observe the plain, which is more than a mile in 
diameter, covered with large pebbles and Iwulder- stones, many" 
of them 6, 8, or 10 feet thick. These were carried through 
the gorge in a few hours by the debSde of 1818 ; and it is, I 
conceive, only by taking into account the extraordinary height of 
the water, that we can explain the jiassage of such a vast quan- 
tJty of materials, containing pieces of bo great size, in so short 
a time, through a channel, which is nowhere more than a few 
yards wide, and which is full of anfractuosiiies and pi-ojertions. 
The effect can only have been produced by the impinging of 
the water against the various unevennesses of the sides and bot^ 
torn, which occasioned its reverberation upwards and sideways,' 
and which, being exerted with a force proportioned to the depth, 
kept rocks and stones of every sijre suspended and dancing in 
the mighty ebullition. On escaping suddenly from the gorge,' 
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the itream, spreadifig itself out, shot the roA^orm e ? wy^|—t 
of the plain, wb^re we now find them dispersed. * ^ 't*. 

Where the channel is moderately deep, the effect of ret^erlfft 
itttton is often very apparent in the curvature of the apper iur- 
Ibce of the stream. A section of one of the branches of tbs 
Afve at Chamonix, as I saw it last summer, would exhibit the 
ferm represented in Fig. 21 ^. The elevation of the nnddk 
above the sides appeared to be about 8 feet ; and the aeoele* 
hition of the current down the middle^ arising agreeably to the 
kw of the composition of forces from the union of all the miMV 
currents reflected transversely from the sides and bottom, was 
jierfectly manifest to the eye. These appearances seem to w«v2 
mnt the inference, that the minor oblique currents conveyed ail 
the trtnsportable materials towards the middle, and that, if wa 
oould see the interior of such a stream, when in vigorous action; 
we should observe boulder-stones tossed along the bottom, peb* 
Ues shoved with then, and in a great measure suspended abova 
them, coarse sand floating still higher, and other particles in. 
creasing in fineness in proportion as they reach the surface. 
Even at the surface, where alone they are subject to inspection, 
many of the particles are so large as to be visible to the naked 
eye; and if, after the subsidence of the stream, we go to the ex«- 
panse, where its contents are deposited, we find all the varieties 
distributed at different distances from the embouchure aooordaB|^ 
to their size and weight, the large stones being carried a very 
little away, the pebbles forming a zone around them, masses of 
eoarse sand removed still farther, and the finest sand deposited 
in bays and recesses, where the water must have been reduced 
nearly to a state of quiescence. 

The same mode of action is conspicuous both in the tongues 
of alluvium above described, and in the slopes which form the oot^ 
vex bank, wherever the stream, being diverted from its direct 
course, destroys the high concave bank upon which it impingeSi 
In all these cases the reverberation from the steep bank carriea 
the detritus in the same direction, and causes its deposition as 
soon as the force of the sti*eam is ovo^come 

In proportion as the banks become lower or more remote, 

* Buflbn describes the same appearance in the Arf elron ; 'but^^Pi^fesfttr 
Robi8on*s explanation of it is far tnm satisfketorr. 
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the stftmn is more diffusecU And it« eoolenU mora evenly disui' 
buted. It thus forma fdakis or gently dofHog lev6l% tenni« 
iMUed by tnui&Terse ledges, (p. 18). 

The toogues and levels, thus fonmed^ would never move uih 
less the stream were to subside. . But after its subsidence thej 
are intersected by numerous smaller channels* (See above^ 
pi 18, 19). Hence when the water rises again, the depth of those 
cbanDcls being added to the depth above the intersected tongue 
or level, the force of the water within the channels is increased 
in proportion. Even on the surface of the flood, the effect of 
the increased depth is visible. As we learn from the observe* 
tions of Major Rennell in India, and of Sir T. Lauder in Scatr 
land, when a whole valley is inundated, and thus converted is- 
to one vast channel, the course of the former channels may be 
traced by the greater swiftness, turbulence, and discoloration of 
the water above them, which indeed forms distinct currents tr»> 
versing the flood. These powerful currents work unseen up»> 
on the sides of the minor channels, and thus in a short time 
csTEy -way the entire masses of detritus, in which ihey have 
bsen excavated. 

Such appear to be the chief modifications in the action ^of 
wvtar carrying detritus over level or inclined surfaces, and such 
tbei principles on which its action depends. If it be suflficientlj 
fbttodanf, and if it rise and fall alternately, it appears capable 
oft conveying earth, stones, and rocks over the earth^s surfaoe (o 
any. distance. To this action of the atmospherical waters, we 
may ivfitt* asany of the greatest plains through which rivers 
iowi. For if in low lying plains the beds of alluvium be exhi- 
bited on a vast scale, the agents concerned in producing them have 
been powerful in the same proportion ; and it is to be considered, 
that) tinder present circumstances, when the mountains, lowered 
by^ithe supply of alluvium during thousands of years, can no 
longer famish d^b&cles and inundations of equal magnitude; 
when the ocean itself, having been to a considerable extent filled 
up by these processes, must be supposed to have risen to a 
higher level ; when, with the exception of regions of eternal frost, 
the whole face of the earth is protected by its vegetaUe cover- 
ing.;, and when human art and labour do their utmost to curb 
the destructive influence of the atmospherical waters ; that in- 
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Auence can bear no comparison with the vast effects which it 
must have pruduced before population was CKfended, befuK 
Wan waa created, atid while ihig same agency was preparing the 
IHire and desolate lands fur Eustaining the growth of plant _ 
Kid was thus gradually rendering lliem capable of their preseAl. 
Methods of conservation. 

-1 UI. — Of Detritus conveyed ht/ Runmng into Standing Water, 'd 

*' Whenever a Etream, charged with detritus, meets standi 

1?ater, a separation takes place between those parts of the detJ? 

I tilrt which are sufficiently fine to be held in suspension by tiL 

rtream, and those which it pushes or rolls along the sur^centf 

, flie ground. The stream, diffusing itself over the standing wSP 

I t*r, until its impetus is destroyed by the rcsistnnce, carries wjff 

L'Mlh« tine particles, and lets them fall slowly in clouds to tW 

I fibltom ; whereas the larger and heavier particles, the momflSE 

, Ai?y reach the standing water, fall by their own weight, rtiff 

, Usume the two forms described in the former part of this^4fi 

I Jer, i. e. according to circumstances, either the lengthened taldf 

or the acute cone, the upper part of each form being, howevdl^ 

Modified by the water flowing over it. ** 

An accidental occurrence afforded me, last summer, an opi 

portunity of obser\ing this process as distinctly as if an expen! 

inent had been contrived on purpose to illustrate it. Amoiiijf 

#ther works recently executed on the Birmingham Canal, lhei« 

' had been a deep cutting through a bank, which consists of « 

Aiixture of sand, clay, and pebbles, and thus a fresh smootV 

I Ajpc a b, Fig. 22, was exposed to the action of the atmosphljf 

' He waters. At the bottom of this sloping bank, and between tC 

' UaA the towing-path, there was at intervals a slight depresstol!if 

- Wiich held the water, so as to fnrm small pools at the foot at 

the bank. Tliere had been very heavy rains a day or two biJ 

fcfe, and the bank bore traces of their influence in the nuDl^ 

t*us furrows upon its surince. The water having sunk throu(jK 

I the ground, the pools were left dry. There remained at tW 

[ Abttom J'a. thin coat of glistening slime or mud, and along the 

I -foot of the bank an even terrace, the upper slope of which ft i 

■was nearly flat, whereas the lower stope e d was as highly in- 
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dioed ns ibe bank above. The terrace conjsisted of grains ot 
■and and maW pebbles, mixed with red day. 

Having been struck with the miniaiure resemblance of tliia 
terrace to the parallel roads of Glen Roy, as described by Dc 
MaccuJloch, and having reflected upon the way in which tba 
rain-water had produced it, I was soon led to fonn a general 
conclusion respecting the conveyance of ail kinds of sediment 
by running into standing water, vi/. that, ii a h d. Fig. S3, in- 
stead of representing merely the section of an artlficiul bank of 
gravel, represent the side of a hill, a mountain, or any other de- 
clivity, descending into a pool, lake, or any other piece of stand- 
ing vater, and, if water flow along a b, carrying earthy mate- 
rials of different degrees of fineness, its course will be changed 
at the point b, where it meets the standing water ; that it will 
diffuse itself over the surface of that standing water, carrying 
wilb it the finest panicles ; that all the particles, wiiich are too 
large and heavy to be held in suspension, will fall by their own 
weight; that, by the continuance of this process, a terrace will 
be formed, having a gently inclined surface b c, over which the 
stream will continue to roll and shove the coarser delntus; and 
another surface c d, inclined at an angle of about 45°, down which 
that detritus will fall, as it would in air ; and that the line < d 
will continually advance by the accession of fresh materials, pre- 
serving always the same inclination until the pool is filled. 

Id several of the Swiss lakes I had an opportunity of finding 
thi« view confirmed. For example, in the Lungernsce, Cantos 
tA Uoterwalden, nearly the whole margin is accompanied by a 
terrace, which varies in breadth from 5 lo 12 or 14 feet, sloping 
very gradually under the water, and then terminating in a steep 
declivity. The terrace is easily distinguished, even at a dis- 
tance* by the brown colour of its stones, contrasted with the 
green of the deep water. In some parts its extent is equally 
well defined by the reeds, rushes, and water-lilies, wluch grow 
Upon it, but do not pass beyond the edge of its steep dechvity. 
According to the observations of Dr Maccullocb ' and Sir Tho- 
mos Lauder f, the mountatn-bkes in Scotland and Italy, as 
well as in Switzerland, have similar terraces along their shores. 
■ TruiB. nf Geological Society, voL. iv. p. SliO, 370- 
7 Trins- of Royml Society of Edinburgh, vol. Is. p. 10. IT- 
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By a singular ooiocideDce, these two geDtlemen introduoed 
the subject to the .notice of men of science nearlj at the same 
time, and each gave a separate accaount of the process, by which 
be supposed the terraces to be produced. Both conceived them 
to be formed by.the action of waves implied by wind agaiost 
the shores of an ancient lake; but Sir T. Lauder (1. c. p. 15.) 
supposed the waves to form the terrace, by eroding the banks 
along the edge of the water ; and Dr Maoculloch (I. c. p. 871 )$ 
by throwing l>ack the pebbles as cm a sea-beach. 

To Sir T. Laudcr'^s explanation it may be sufficient to reply, 
that such erosion of the banks utterly exceeds the power of 
simple water, and that the banks above the margin of the lakes 
do not exhibit the concavities, which would denote the eroMTie 
action of waves, but descend into the water with the same forms 
and appearances which are to be seen on mountain-sides in or- 
dinary circumstances. 

To Dr Maccullocirs explanation it may be objected, 

1^, That many of the stones which lie upon the terraces, are 
from one to four feet in length, and that the waves could never 
have moved tticm. 

Sddy, That the stones of which these terraces consist are 
commonly angular, and as sharp as those on the mountain-side 
above the terrace, and that rolled pebbles are only found where 
brooks and torrents enter the lake over beds, likewise consisting 
of rounded stones, which have been transported from a distance, 
and so shaped in their passage. 

idly^ That banks or terraces, thrown up by waves, are only 
found on gently sloping beaches, and then only wliere the mo- 
tion of the pebbles is not impeded by their being aivel(q)ed in 
clay. 

4M/^, That in the case of a terrace formed by the action of 
waves, the edge of tlie water coincides with the top of the steep 
declivity, so that, according to this explanation, the surface of 
the lake ought to reach only to the point c (Fig. ^.), instead 
of rising above the slope from c to A, as it uniformly does. 

There are undoubtedly cases, where the waves form terraces 
on the borders of lakes as well as of the ocean. I saw an instance 
of this on the shelving beach at Neuchatel, and remarked, that 
the soimd of the pebbles and the other appearances were the 
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mmtf which a few dsjrs before I had observed on the 8eaF8b<»e 
at Dover. But the terraces, which are now the subject of ib- 
▼estigatioD, are of a different class. All the drciimstances agriee 
with the supposition, that the loose earth and stones are washed 
down by the rains, and in still greater profusion by the melting 
aoows ; that they change their course on reaching the point h 
(Fig. 28.), and rush together over the inclined plane be; that 
the water then pursues its course, diffusing itself for some di»> 
tance over the surface of the lake ; and that all the larger par* 
tides, whetlier pebbles or sand, on arriving at the point r, fall 
down the declivity towards d. I think it probable also, that 
these terraces were chiefly formed, before the mountain-ndes 
were cultivated or much protected by vegetation. If any lake^ 
having such terraces, were drained, the appearances would ex* 
actly agree with those in Lochaber and above Subiaco, which 
Macculloch and Lauder have described with so much exactness 
and ability^. 

The formation of these lengthened terraces, with a submerged 
talus, is, however, much less important in modifying the earth^s 
surface than the production of those forms which are analogous 
to the before mentioned acute cone, and which arise, wherever 
the stream, instead of being diffused over a mountain side, di- 
verges from a single point. As the heavier particles go on de- 
positing themselves, they form a semicircular area, with a slope 
from the centre, and with the different kinds of detritus arrang- 
ed to a considerable degree in successive zones, according to their 
comparative coarseness or fineness. The part of the area round 
the centre continues to be raised, by successive depositions, 
above the level of the standing water, while, on the other hand, 

* Mj view of the origin of these terraces seems to obviate the various dlf. 
flculttes which Dr Macculloch states aa attending his own hypothesis. 
Judging from his maps, and those of Sir T. Lauder, and not having viiite^ 
the place, I think it clear, that there were, as Sir T. Lauder supposes, three 
andent lakes, Loch Gluoy, Loch Roj, and Loch Spean ; that the barriers, 
wbkh produced the two former, were obtuse cones, formed by the streams 
which now isaue from ravines, or small lateral valleys, immediatdy below the 
termination of the terraces ; that the discharge of each lake was caused, not 
by any *•' convulsion," but by the increase of the principal stream, which' 
carried away the base of the obtuse cone ; and that these valleys always dis- 
chaiged thcdr surplus water in the same direction as at present, and not from 
their uf^per extremities, ^ Sir T. Lauder supposes. 

APRIL ^JONE 1881. C 
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itt tower part always extends with the stream to some tl'istADce 
voider the water, and then temiinatea in the usual steep decli- 
wty. The form of alluvium thus produced is that of Da ataie 
tone truncated by an obtuse cone, 

I WHS enabled to observe this process very distinctly in Savoy 
and Switzerland, in consequence of a practice, common in thow 
oountriea, of conducting the surface-water of the rivers along 
artificial channels into small enclosures, which are thus, in the 
course of a few hours, filled with fine sand. The sand is dug 
out to improve the cultivated grounds, and the pool is left to 
fill again. The appearances, of course, vary according to the 
declivity of the channel, the swiftness and volumi.' of the stream, 
and the form of the reservoir. The plan and section. Fig. 24, 
OTC designed to represent a case as free as possible from adventi- 
tious cure um stances : abisa straight horizontal channel, through 
which a stream charged with sand constantly flows. The side 
of the reservoir Is also straight, and the stream meets it at right 
angles at the point b. The reservoir has an overflow at the 
other end. The stream carries the grains of sand in nwirly 
Straight tines, to all parts c of tlie circuinfcrenL-e of the smaller 
semicircle, from which, as soon as they have reached it, they 
fall by their own weight down the steep declivity from c to d. 

In natural lakes, we fretjuenfly observe the process effected 
on a greater scale. A small rill, carrying down sand, shews it 
most distinctly ; and I have seen the font), produced without 
any artificial arrangement, quite as regular as is represented in 
the figures. But, as the conoidal deposite is no^rcmoved from 
natural lakes as it is from the reservoirs constructed by alpine 
husbandmen, the depositions of the stream, retarded as it is by 
meeting the standing water, tend continually to raise both its 
own bed and the tcntral part of the semicircular area, over which 
it is diffused. Hence this area is gradually raised above the 
level of tiie lake, although its border always continues to dip 
under it. After this the stream either flows (from b) in a single 
current, or divides into several channels, and, in process of time, 
vegetation protects certain parts of the rmsed area, so that the 
stream, instead of acting equally in all directions from ihe cen- 
tre (h) comt?s to be more or less confined, and hence the trun- 
cated acute cone is more enlarged in some parts than in others. 
_ An obtuse cone^ of great regularity, about half a-mile in din- 
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nketer, and partly covered with coppice>wood, is formed in the 
Lungem-see, by the depositions of a small river flowing from 
the head of the valley. This obtuse cone extends a few feet 
under the water, and is then suddenly cut off by the steeper 
declivity of the acute cone, which descends to the depth of about 
90 feet, and is seen to be strewed with fallen sand and pebbles 
as far as the eye can reach. A semicircle of surprizing mag- 
nitude is exhiUted, where the Kander discharges itself into the 
lake of Thun, through an artificial channel, opened A. D. 171S. 
Within this time, an alluvial area has been formed of about 200 
acreis. From the shallows along its border, the lake deepens 
^ddenly to 600 feet. The border advances several yards in 
afanost every year. A work of the same kind was executed a 
few years ago in the Canton of Glarus for the purpose of dis- 
diargtng into the Lake of Wallenstadt the materials brought 
down in overwhelming quantities by the Lintb. In these and 
similar cases, the newly formed area is in parts covered with 
Yarious kinds of willow, alder, hypopbae, berberis, or viburnum, 
and in other parts gemmed here and there with the brilliant 
odours of a soUtary alpine plant, the seeds of which have been 
brought by the waters from the high mountains. 

tt is evident that the complete semicircle. Fig. 24, can only 
be formed where the stream intersects a straight bank at right 
angles.' But the greatest streams, which flow into lakes, com- 
monly pass through valleys, which become lakes wherever the 
water is detained by a barrier. The sides of a lake, therefore, 
oommonly converge in the direction from which the main stream 
flows, so that, instead of a semicircle, it forms only the sector 
of a circle. Fig. S6, dipping, as before, under the water, and 
then passing into a steep declivity. In this state things are 
found at the head of nearly all great lakes. The advance of 
the area r c, formed by the depositions at the head of the lakes 
of Geneva, Lucem^ Neuchatel, Constance, Wallenstadt, and 
many others, is both attested by historical records, and is the 
subject of personal observation. In all these cases, as the arc 
which terminates the river advances, the older portion of its bed 
is continually brought nearer and nearer to an exact level, and 
becomes liable to all the changes described in the second part of 
this paper. 
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Jitmark-s on the F(/rmaticm of Aliufial Dfposifa. 
All the deltas, as they are called, at the mouths of the grnb 
cat rivers, whether flowing into seas or into the ocean, are repel 
titions of the same appearances upon a greater scale. The apl 
pellation Delta, though strikingly applicable in ancient times to 
the alluvium included between the branches of the Nile, is loA 
:riptive of those sectors, or irregularly lozen geisha ped areas^ 
rhich we observe at the mouths of the Volga, the Danube, the 
'0, and other great rivers. All of these have their types in ih* 
isgrams, Figs. Si and S6, [hough various natural and artificiri 
icies produce modificalions of them, which, on so gr«il * 
lie, may strike the observer as very imporCaot deviations. The 
tendency of the apex of a delta (i. e. of the point b in Fig. 86,) 
to move downward, as remarked by Rennell, and exemplified 
the ancient and modern slate of the Nile below Memphis, ift 
ily explained on the principles which have been illustrated. 
M. De la Bcche states •, that the pebbles carried into th* 
Mediterranean by the Var and Paglion, are immediately depo- 
sited in deep water, where they remain undisturbed, extending 
but a short distance seaward ; and, on the other hand. Sir T. 
Lauder observes f, that in eailing down Loch Linnhe, which is 
an arm of the sea, he found, on its south side, tlie same kind of 
*helf, which occurs along the border of fresh.water lakes, but 

a larger and ruder scale, 
ri In the ocean, tide.t and currents modify both the regular ci*. 
Idal forms of fluvial sediment, and the taluses produced by 
atmospheric agencies along the shores ; but whenever the sedi- 
ment is conveyed to sufficiently deep and still water, it obeys 
the same laws which are observed to prevail in lakes and tide- 
less seas The soundiugs on the eastern coast of South Am& 
rica prove, that the ground shelves gradually from St MaryV 
Point at the mouth of the La Plata lo the distance of about 
100 miles out at sea, and then in about 75 fathoms water, sud> 
denly passes into a steep declivity. This abrupt passage, froth 
comparatively shallow to very deep water, is common along- 
lasts, especially off the mouths of the great rivers. 
Independently of the discharge of rivers into the ocean, its 
waves, tides, and currents, distribute the alluvium after the. 
le manner, not only in estuaries, but upon all shores, andc*- 

" O^lngicnl holM, p. 10. + Tr. oFR, S. Eil. vol, ix. p. 17. 
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pmaUyriD stndts and shalbws. In this view, the English 
ChaDoel itself is analcgous to an estuary ; or rather, it may be 
considered as one branch of a still greater estuary, which also 
indudes the Irish Sea, the Bristol Channel, and St George's 
Channel. From the Straits of Dover, it deepens gradually 
Urom 180 to rather more than 500 feet. Immediately beyond 
this even slope, the ground sinks to more than twice its former 
depth. Here, then, we apparently come to the boundary, where 
the currents of various kinds cease to sweep the bottom of the 
ooeasL, and all the detritus consequently falls in a steep declivity. 
The line which marks this sudden faU is an arc, including the 
•outh-westem extremity of Ireland on the one hand, and the 
^Kntb-westem angle of France on the other. In going south- 
ward» it preserves a very exact parallelism to the line of the 
French coast, and seems to be analogous to the shelf which is 
&und beneath the margin of a fresh-water lake ^. 

With regard to the stratification of these deposites, I can only 
form a conjecture grounded upon the process of their formation. 
It seems that the successive masses of detritus, varying, accord- 
ing to the quantity and force of the stream, from the finest sand 
to the coarsest gravel, and falling over the declivity c d. Fig. 27, 
must produce a stratification always parallel to that declivity. 
In those Swiss lakes which are supplied by the melting of ice 
and snow in summer, it is true, that, on the subsidence of the 
water, which takes place every winter to the extent of about six 
ieet of perpendicular depth, masses often fall from the upper 
part of the declivity, probably in consequence of the pressure of 
the water with which the whole mass is charged, and which 
bursts the sides of the declivity, wherever it is weakest and most 
pervious to water. But the masses thus thrust out of their place 
will fall over the lower part of the cone, making the stratifica- 
tion more uneven, but without materially altering its angle. The 
i^tation of the water by winds must also wash down portions 
from the top of the declivity, so as to round off the anglcy*c d ; 
but these portions, in falling to d, will be inclined as before. 
From other causes, however, a stratification nearly horizontal 
will take place at the bottom and at the top of the deposite. 
Agreeably to the observations formerly offered, the largest 
masses will fall continually to the bottom of the slope, and will 

* The French Coasting Pilot, London, 1805, 4to. PL 8 and 17* 
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I ^bua produce nearly level strata d e, intermixed with the ineUned 
' Wratification. Also the materials deposited by the stream before 
I ■teaching the point r, will be in strata either horizontal or verj 
I i^ently inclined, cj^ In proportion as the mass cris bIIowaA 
Veope to arrange itself in the complete semi conoid al form, Fif^ 
\ 1R4, the successive strata will consist of distinct zones, all having 
jrference to the point (6) of the divergence of the stream as theE^ 
I Ventre. In the language of Werner, they will have the arrai^il 
'.' Inent of mande-xhaped formations. Where the field of action i> 
I United by the convci^nce or iiarallelisra of the sides (Fig. S^ 
B at the head of lakes or in deep estuaries, the inclined stratt 
L Vtty be supposed to be nearly parallel planes, inclined at atf 
■Bgle of about 45". The submerged taluses, traced along the 
L laargins of lakes, seas, and of the ocean, may be presumed to tM 
I MrBtified in a similar way. *' 

When we see a level plain between mountains, we are natdl 
I sMly reminded of the surface of a lake, and the inference hal 
I often been drawn, that such a level has been formed by thesub^. 
I ^eoce of earthy matters to the bottom of the lake. This vJeif^ 
I hoverer, will not bear cxamiDation. Water flowing at any deptb 
'■ sbatsoever is not a loke, but a river ; and it is impossible to aa- 
L flOUnt for the distribution of detritus evenly over the bottom, ck* 
I eept by supposing the water to flow at the bottom. Even tbtf 
I Cite particles held in suspension are curried but a few miles iDttt 
I 4e deep water, and can only form a thin film a little in advancs 
I tH the base of the sub-aqueous cone or talus ; so that, if a dee^ 
I tBld extensive lake were drained after hundreds, or even thoi^ 
I tjknds of years, its bed would 1h? found in many parts unchanged, 
I iy tho action of its waters, scarce a pebble having advanced bft-' 
l;^ond the line which is to be traced along (he bottom of all its ]&* 
I Mral terraces and cones. By parity of reason, one of the funda- 
\ Mental positions of ihc Huttonian theory, which supposes thai 
LiUuvjum is carried into the depths of the ocean and strewn over 
r its bed, cannot be maintained, unless ti be proved that there ard 
f streams in the depths of the ocean. 

'■ That lakes have in numerous instances been tilled up may bit 

■ Mldily granted; but it can only have been by the proccase» 

ove describe<I, The declivities, represented by the line c d'ok 

b diagrams, advancing from every quarter of the lake in prt>< 

l:|k»tion to (he activity of the streams in supplying materials, the 
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alluviuDi will contract the dimenaigna of (he lake continually, 
and will tbeo be traversed by (hose streams, nhich will go on 
depositing their contents until the take is obliterated, and one or 
more gentle elopes or Bat plains remain above its level. These 
dopes and plains are what we ftad in nature. A tract of allu- 
vium, which is regarded by many as the bottom of an ancient 
lake, but which more nearly corresponds with its surface, is of- 
ten seen either inclosed on every side by mountains, or having 
on two sides the same elevated ridges, which stretch forward and 
embrace beyond it a lake, or an arm of the sea. That this tract 
is not a perfect level, is manifest from the circumstance, that, if 
we compare its height at many successive points with the height 
of the river flowing through it, we iind that tliey are attll at the 
same distance the one benealh the other ; and, in addition to 
this clear proof of the gradual declivity of the plain, we observe 
its successive portions to be divided by those transverse ledges 
which are among the most characteristic features of fluvial action. 

IV. The case of a Stream trhich mceU a Stream flowing in another 
direclion. 

At the mouths of rivers, where they enter the ocean, the cur- 
rent of the naag tide comes directly against the current of the 
river. Hence they destroy one another's motion over a trans- 
verse line, the exact position of which varies continually accord- 
ing to the respective force of the two opposite currents. The 
result is, that the water, being brought to a state of compara- 
tive rest, deposites its solid contents, and tlius forms a bar across 
the mouth of the river. Where rivers enter lakes, the same ef- 
fect is son?etimcs produced by the prevailing winds, which here 
take the place of tides. The formation of banks by opposing 
currents on the shores of the sea, such as the Chesil-bank, and 
that by which St Michael's Mount is joined to Merazion, are in- 
stances of the same action. 

Every case in which one stream falls into another on the same 
level is so far similar, that the motion of one, at the moment of 
junction, destroys in a greater or less degree the motion of the 
other; and the water being so far reduced to a quiescent state, 
a deposition takes place at the angle between the two streams, 
Tarying in its form and extent according to their respective force 
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aod quantity of detritug. The deposites.tbuB foniied tsnd 
contiaually to remove the point of junction lower downj and Id 
reduce both streams nearer to a state of parallelism. Thus if 
A B, Fig. 28, be any stream flowing from A to B, and if it be 
met in tlie point C by any other stream flowing from D, the ac- 
cumulation of detritus in the angle A C D, accompanied by a 
wearing away of the bank in the adjoining angle BCD, causes 
the p(Nnt C to move lower down towards B, the channel D C 
revolving round the point D. This constant tendency of two 
rivers uniting into one to sharpen the angle of their confluence,' 
was remarked by Guglielmini, and striking instances of it, as 
exhibited along the course of the Ganges, are mentioned by 
Bennell and Colebrooke in their accounts of the bed of that 
river ♦. 

Not unfrequently the principal stream, being overpowered 
by the tributary, is for a time hemmed in by the force of the 
latter, aod, rising to an unusual height, begins to work with great 
power upon the batik opposite to tlie entrance of the tributary. 
Of this, several remarkable instances are mentioned in Sir T. 
Lauder^s late work on the Floods of Morayshire. In such 
cases D C, Fig. 28, becomes for a while the principal stream, 
and A C, bearing to it the relation of a tributary, begins to re- 
volve round the point A. 

It is obvious that this action can only be rendered manifest 
in alluvial plains, or where the banks are soft enough to be ea- 
sily eroded. In descending from Rosen-laui to Meiringen, I 
saw the results of a similar concurrence of two streams, where 
the banks were hard and rocky. A lateral torrent, almost dry 
when I crossed it, was suddenly swollen by a thunder-storm, 
and brought down an enormous load of rocks, sand, and mud. 
On reaching the principal stream, the Reichenbach, it threw 
the largest rocks, two yards or more in thickness, across its 
channel. The smaller fragments, with the semi-fluid masses 
of more comminuted detritus, were diverted from their course 
by the Reichenbach, and carried downwards to the Aar. 

If a lateral stream brings down a large quantity of detritus, 
the frequent consequence is the raising of its bed, so that it flows 
at a higher level than the principal stream. On meeting the 

* PhiL Trans, for 1781. As. RMearcheis voL viL 
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principal stream it is suddenly turned aside. Every pebble and 
an the smaller detritus which it brings, are also hurried down- 
wards, so that the bed of the lateral stream is abruptly termi- 
nated by a line, cdnciding with the surface and direction of the 
prindpal stream. Thus by the joint action of the two streams 
a talus is formed, similar to those beneath the margins of lakes, 
but jdiflRering in this, that the edge of the steep declivity is in- 
clined instead of being level. I have observed cases of this ac- 
tion in the valley of Chamonix, where, supposing cdgh^ 
Fig. 89« to be a bank of stones and gravel forming part of the 
diannel of the Arve, tchk i& part of the bed of a stream de- 
scending through a lateral valley. The stones and other debris 
brought down from the region of the snows and glaciers, as soon 
as they reach the border of the principal stream cA, fall down 
the steep declivity, and are hurried along with the solid mate- 
rials of the Arve. In mountain valleys we often see a terrace of 
tins description, where the waters have been nearly or altogether 
discharged, and the only method of deciding whether they have 
been produced by a lake or a river, seems to be by ascertaining 
whether the line c A is level or inclined. 

As a case of similar action in the sea, may be mentioned the 
entrance of the Southampton Water below Portsmouth ^. The 
sediment of this river has a tendency to form a semicirele pro- 
jecting towards the Isle of Wight. It is cut off in a nearly 
straight line passing from one headland to the other by the 
strong current of the Solent, and terminates in a declivity ana- 
logous to cdffh in Fig. 29. In estuaries and channels of the 
sea, still more than in rivers, the actions of different currents 
are inlinitely modified. One portion of a stream may be con- 
sidered as at rest relatively to another portion, which forms a 
stream within it, and the minor streams conffict and unite with 
endless varieties of force and direction. The general bed of the 
whole stream is Gonseq[nently varied by numerous channels, 
slopes, and terraces, formed by the contemporaneous action of 
the included currents, and in its shoals and banks it exhibits a 
repetition, upon a larger and more expanded scale, of the same 

forms which are produced by similar influences in the beds of 
rivers. 

* 6. Tr. New Series, vol L pL xiL and p. 99 
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■rvatioiis ot» the History and Progress qf ComparaUoi j 
Anatomy. By David Craigie, M. D., &C. (Continued ] 
from rormer volume, page 307-) 

teCTiON HI- — Bar/>/ Zoottmilcal Auifutrs /oEiixtacMia, I501-I576i 

niKKON'YMo Cakdan, wbose name has been introduced inIO 
anatomical history by Douglas, and retained by Haller and 
Portal, ia with little justice entitled to that distinction. He wag 
certainly a man of genius^ as well as learning; and the nunibet 
of science)) which he cultivated, with eufficient success to com' 
mand the admiration of his contemporaries, indicates the activity 
and comprehensiveness of his intellectual powers, as well as tM 
ambitious and aspiring character of his mind. Besides gram, 
mar, rhetoric, music, history, and ethics. Cardan nasambtliouri 
to excel in physics, arithmetic, geometry, astronomy, astrology/ 
anatomy, medicine, and natural history. There are very few/ 
however, wiiose mental powers admit of this universality; an<t 
the expectation of excellence in all, is dearly purchased by tfaW 
sacrifice of useful and accurate acqumniance with several branches 
of science. The g^us of Cardan was more under the influence 
of fancy than judgment. Almost void of accurate observatioay 
and utterly destitute of patient research, his habits of study- 
were desultory and irregular ; and he appears, in most of his 
pursuits, to have been more solicitous of the glory and distinO* 
lion ascribed to sujierior knowledge, than of that pure satisfso 
tion which results from the discovery of truth, and the acquisi- 
tion of useful information. His writings, which are bad copies 
of the ancients, abound in puerile and fabulous stories, with 
much of the astrological and geomaniic physiology then fashion- 
able. His incidental sketches of the anatomy of animals con- 
tain nothing new, original, or important ; and I should have* 
omitted bim entirely, had I not found that be had observed a 
imal physiolo^ wliich has exercised the observation of 
Sunter and others, — that birds, and especially pheasants, are 
liable to change sex, 

> The example which Rondelet set in the finny tribes, was fol- 
lowed as to the birds by his contemporary, Pierre Belon of 
Hans, a learned traveller, and au asuduous student of botany 
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and aEooIo|OQr* BeloQ is the author of several works cm loology 
tboA baturd history, distinguidied for numerous original and 
accurate observations. 

The first of these, on the Natural History of Fishes, coiBslsts 
of tifo books, which appear to he merely preliminary sketchea 
of what he proposed to do *. In the first he gives short sketches 
with ittustrative figures of the sturgeon, the attiha or adano of 
iim Fo» and which appears^ from its projectile tubular mouth, to 
Jfjfi a species of .sturgeon, probably the Jdpemer Aimo, the tun J 
ny, the dihamu or sea-bream, the irigfia or gurnard, one which 
he names the sea-serpent, and another the sea^boar. All these 
hei isat^ pians to dbtingu^A from the dolphin, not<uily in habit, 
bill in structure and Ikmction. 

The ddphin he distinguishes into three species, the dolphin 
pepper or the sea^oose, so named from its kmg snout, {Delphu 
mtM^ deipliiSf Lin.) ; the porpoise or sea-hog (Ddphinua phocct" 
fio, Lin.) iphocamof Cuv.) ; and the grampus or oica (De^M' 
nu8 arca)^ characterized by a bent obtuse snout (bee cawms et 
wumlce)f and a less degree of corpulence than the dolj^in. The 
qpcdmen from which his description of the latter animal is form. 
ed« was caught in the sea on the coast of Freport in Normandy, 
weighed 800 pounds, measured S paces^ or at least 9i feet in 
length, and 7 feet in girth at the thickest part of the body. 
This animal, which he allows to be the largest fish he had seen^ 
bad further 40 teeth in each jaw, exclusive of 4 rudimentary 
iangi before. 

In the second book he gives an account of the anatomical pe- 
culiarities of the dolphin and porpoise, with occasional obseira- 
tions on the comparative characters between these and fishes on 
the one hand, and mammiferous animals on the other. In both 
he remarks the blowing tube above the head, the outlet of the 
windpipe, though that of the dolphin is less advanced than that 
qf the porpoise. Both, he remarks, have lungs nmilar to those 
off aciap, and diflering only in being in two lobes or right and 
left, with the heart between them, instead of being rather infe- 
rior to the lung, as in man. 

The lungs, he states, are susceptible of inflation from the 

* L'Hifltolre Naturelle des Estranges Poissons Marins, avec la vraie 
Beincture et Description da Daulpfain et de plusieun autres de son espece, 
Observe par Pierre B^lon du Mans. A Paris 1551. 4to. Pp. 1 15. 
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blgwing tube (fistula oujluate) utaclied to the windpipe, wilk 
the larynx above fixed in tlie tube much in the same manner «■ 
the reed of wind instrunicnts {andws au tomemuse^, and co- 
vered by a valvular membrnDe which he names at once epight- 
tit and luette, with two productions on each side. This account 
is, on the whole, accurate ; and the slight raistakes are to be as- 
cribed lo the erroneous notions then entertained on the uses of 
the parts. It shews ihat Belon was aware of the peculiar mods 
of respiration in the cetaceous animals, and of their title to be 
ranked with warm-blooded animals. 

This accuracy is not less apparent in his account of the heart, 
which, he remarks, i>i contained within the pericardium, and bas 
two auricles and two ventricles, like ihal of man, to which, in- 
deed, he represents it as altogether similar. 

Though he nppcars to have examined carefully the alimentary 
canal and abdominal viscera, both in the dolphin and porpoiaey 
and remarks the position of ihe stomach below the liver, he omitl 
its quadruple form ; and the only approach which he makes lo thii 
fact, is when he informs us that its portion termed pyloru.1, knowa 
among the peasantry by the name of caUklte, because it is used 
for supplying rennet, is half a foot long, and contains as nuob 
as the third part of the stomach. The jijutnim and ileum (ona 
numerous turns or convolutions, as in the intcsline of the calf. 
The want ofc«CMm he accurately observes ; and that theintes*ine 
for receiving the excrement, or colon and rectum, is more sleiw 
der than the rest of the canal, in opposition to what is observed 
in other animals. The connexion of the canal with the spine by' 
means of the mesentery, as well as the sile of the mesenteric 
vessels, he also observes : and though, like the anatomists of tha£ 
time, he does not distinguish the veins from the arteries, he cat' 
rectly remarks the termination of the mesenteric veins in the 
portal trunk, which, he observes, is distinct, and sufficiently ca- 
pacious to admit the finger. He distinguishes the situation of 
the vena asygos on the right ude of the spine and its tribu- 
taries ; and though he marks accurately the situation of the 
vtna cava, he erroneously, like the ancient anatomists, represents' 
it lo arise from the liver. Lastly, it is a renjarkable proof of 
the accuracy of his observation, that, while he mentions the a- 
tiiation of the spleen and ihe liver, and remarks that the latter 
ja in one mas* in tlie dolphin and porpoise, as in man, and that 
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m jomig knmah it is divided into lobes, yet thst neither bare 
gaU^bdder. 

The kidneys he mentions as large spongy organs, with the 
ureters descending from them to the bladder, which he inflated 
aoid fiUed, and found its capacity equal to that of a chopin. He 
fiirdier represents it to be as large as that of the sea-frog or 
devil«fish. The latter statement is another proof of the accu- 
raey of Belon, and which shews that most of his observations 
are derived from personal inspection. The devil-fish or angler 
(Lophius piscaioritui) is one of the few fishes which possess a 
urinary bladder. 

He appears to have been particularly impressed with the de- 
vriopoient of the nervous system in the dolphin, compared with 
other inhabitants of the deep ; and that he regarded it as ap- 
praaching in this respect also to the class of warm-blooded ani- 
BMils, must be inferred from the fact, that he represents the brain 
aoid its Tentrides and convolutions as rimilar to that of man. 
He also states that there are seven prtirs of nerves, much more 
distinct than in the human subject, some of which proceed to 
Sbe nose, some to the eyes, some to the tongue, and others by 
the lateral regions of the head into the ears. Deficient as -this 
description is, compared with the modem account, it is quite 
equal to that of Vesalius ; and it shews, along with other circum* 
stances, that Belon had studied the anatomy of the human frame, 
as well as most of his contemporaries. 

The osteology of the dolphin he had an opportunity of study- 
iag, in the skeleton of one which he found on the shore of the 
Cimmerian Bosphorus. From this it appears that he recognized 
the resemblance between the delphinic and human, that is, the 
mammiferous skeleton, excepting the want of the bones of the 
pelvic extremities, a fact verified by subsequent observation, 
and forming one of the organic distinctive characters of the fap- 
mily of cetaceous animals. He reckons 24 vertebrae, IS ribs on 
each side, clavicles, and short or false ribs and scapula; adverts 
to the shcntness of the bones of the thoracic extremities, in 
which he mentions an arm-bone, and radius and ulnaj and ter- 
minaUng in a hand or paw with five toes and articulations. He 
remarks the round shape of the cranium^ which, both in the del* 
phin and porpoise, he says, is similar in shape to the human era- 
nttfur, and has the same number of sutures ; and shews the ac- 
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■e»% ttJ gnrgs an wtceaawtbe mp t oa m t of Ac ■i mihi of g» 
Dcntioo of the Ailphin lato dni^ bomwv ■>▼ inito do vol 
flOov me to enter. 

Bwidf the nibjecti now mcotioDcdy Bdoa ntrodveei ocfacn^ 
with the view of yiottratioo or cgpitnotioo, all of wbidi the* 
with what aociiracjr aad di%eDee be had obtitul nataial 
pheaoiiieD a. Whea wpakmg of the mmmm^ of die dotpUi^ 
he ioformi hit readers, that be diwected bats in the great pyia^ 
and of Egjpt, and within the kbjrrinth of Crete ; that he hhri 
obierred the dams suckHag the young hats by thoncic naii^ 
ane ; that these animab build nesU ; and that they wupeni 
by their wings their jrouog ones while socking, as if they wiM 
attached to the stone walls of the Tauhs. Multiparous ■niaiiit 
or those which produce serend at a birth, e, g. moles, hegjs^ 
hedgehogs, and porcupines, havesevend teats or nipples ezteod^ 
ing along the belly ; while those srhich rear only one at a time^ 
of which he enumerates the giraffe, elephant, camel, horsi^ 
chamois, buck, tec have only two. He had seen the heart pul- 
sating, and the lungs moring, in the young of the camel lafd 
other animals ; but he erroneously infers that the foetus b K e a th es 
within the womb* He was aware of the viviparous chamacfsT'Of 
the angel fish (Squaltu squaHna), the great dog-fish, and the 
small dog-fish (eaniculaj ; and he mentions an instance in wUdl 
he found in the uteru$ of a speeimen of the latter, eleven young; 
Heilescrtbes the uients of the dolphin, remarks its eomtia abote 
the ovaries at the side, and its orifice and connexion with the 
ttoffina Iwlow, and describes and delineates a foetal dolphin wkhoi 
the womb in riiu. In this work also he delineates the seoi4ba 
(»V. vr/i/NSf), the hammcrJieaded shark {Squdlua zygaena) At 
hifpoimkimw^ tlic funitUuii^ and the mother*of-pearl shell. 

The first book of the History of Birds, is devoted to theex* 

* ^mticm of the anatomical structure. The most important" 
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mark is, that birds are void of kidneys aod bladder, and that 
in place of the former thejr have fleshy lobes (f/w cltarrtures,) 
resembling kidneys ; that all birds have not a crop for receiving 
food before entering the gizzard; that some have in place of 
these organs a large and capacious gullet f^oner), named the 
paunch {rkerbiere) ; some have a hard fleshy callous gizzard ; 
and others neither crop nor gizzard. Tn the males, he remarks 
Ihe testicles {ks ffenitoircs) are contained in the belly near the 
kidneys ; the females have a thin delicate membranous matrix 
(egK bed) above the intestines, with two corwM. 

His Bccoimt of the osteology is elaborate. He remarks the ab- 
sence of sutures in the cranium; butasheallows that they are oc- 
casionally seen, it is not improbable that he alludes to young birds 
in which they are still visible. The two bones which compose 
tbe hyoid of quadrupeds, are situate in birds at the sides of the 
tongue. He had recognised a greater numi>er of the cervical ver- 
t«brte in Birds, than in the Mammalia ; but as he allows them 
to be twelve, it is probable that he had not dissected those g*" 
ner« in which they are more numerous, as the swan, osiriih, and 
8te»k. The dorsal vertebric he maki>s only six, which h '\ttac- 
ctirate, in so far as the most frequent number is seven, eight, 
and nine. In fixing the number of ribs also at six on each side, 
he shews that lie had examined a small number of omithole^. 
cal tkeleious only. The peculiarities of the sacral and iliac 
booes he daet not omit. But it is in the chest, he remarks, by 
which he evidently means the sternum and its appendages, that 
the greatest peculiarities are recognised. For besides giving a 
large bone to support the muscles of the wings and protect the 
lungs, and fixing the shoulder-blades firmly on the clavicles, na- 
ture has given birds another additional bone, denominated in 
French the spectacle-bone or forklike bone (la lunette oTjintr- 
chette). " Car communement," he continues, " on la met delsuS 
le nez en forme de lunette ; ou bien on le nonime le bruchat; 
car il preod per devant I'estomach, et est conjoint au bout des 
deux clavicules en I'endroit des epauica, ct de Tautre coste est 
joint au corselet (atemum), c'est-a-dirc, il Tos de la poisirine. 
Car il est fait en manierc de fourchette.'' This is at least a cha- 
racteristic account of the bifurcated bone. The coccyx which 
he names cropton, he represents to con^t of six separable por. 
They are most frequently seven or eight. 
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To illiutnite more forcibly the ocmiptnidve pecaUuities cf 
the human and yolucrine skeleton, he gives a reprewntaticMi of 
each on opposite pages. The human skeleton, however, is not 
very well proportioned ; and Belon has not only made the hu- 
man chest too narrow and the pelvis too wide, but he has made 
the thigh bones preposterously short, and has failed to remark 
the arched appearance of their diaphyseSy though these peculi- 
arities had been already indicated by Berenger and Veaalius* 
He has also committed a more serious error in representing the 
phalanges of the fingers and toes as terminating in daws. 

In collecting his ornithological anatomy, Belon appears to 
have been very assiduous and persevering; for he assures us 
that no animal fell into his hands which he did not dissect, and 
tliat he must have examined the internal parts of at least iOO 
different species of birds, ** on which account,^ he observes with 
miich simplicity and some vanity, " it need not appear strange if 
we describe the bones of birds, and delineate them with some 
accuracy*.'' 

The work of Belon is illustrated with rude but sjnrited wood- 
cuts, in which the different birds then known in Europe are 
accurately represented. The second book b devoted to the 
birds of prey, of the vulture and falcon tribe; and, among 
other curiosities, we find some amusing observations on the 
art of falconry. In the third he gives the history of the web- 
footed swimmers (Palmipedes J ; and the last chapter con- 
tains the description of the bill of a species of Toucan (Sham' 
phasios)^ either the Aracan or the Green, illustrated by a 
figure, then recently imported from the new world. The 
fourdi book is devoted to the river-birds without flat feet, or wa. 
ders (GraUae)f as the crane, heron, bittern, spoonbill, egrette, 
night*heron, a black ibiSf not positively determined by mo- 
dern zoidogists (Cuvier), the stork, sea-pie, curlew, godwit, 
spotted redshank, lapwing, spotted water-hen, water-rail, land- 
rail, woodcock, purre or stint, king-fisher, and bee-eater. The 

* ^< One ne tumba animal entre nos maini^ veu qu*il fui en nostre puis- 
anoe, duquel n*ayons fait anatomie. Dequoj est advenu qu^ajons regard^ 
let interieures parties de deuxcents diverses especes d*oiseaux. L*on ne doit 
done trouver estrange si nous descrivons maintenant les os des oyseaux, ei les 
portnjfMiB si ezactment.** — VHutmre tk la Nature dea Ojfaemur, A Farlis 
\bh^ Liv. I. chap, zil 



History and Progrtu cf Comparativt Anatomy. 49 

fifth, whieh ii ckvoted to land-birds chiefly, which build on the 
ground, comprdiends the ostrich, peacock, bustard, small bas- 
tard or bustamelle, thick-knee, francolin, domestic cock, guinea, 
fowl, turkey, cock of the wood, grouse, pheasant, various species 
of partridge, plover and quail, the bunting, crested lark, field lark, 
calandra, titlark, and snipe. The sixth book contains the history 
of those birds which find their food indiscriminately in all places ; 
and under this head Belon arranges the birds of the crow and 
raven family, the jay, pie, hoopoe, parroquets, parrots, pigeons, 
and thrushes. The seventh and last is devoted to the history 
of the nightingales, linnets, grossbeaks, several of the passerine 
birds, and a few of the swallows. It will be seen that the clas- 
sification of Belon is very imperfect. But it must be remem- 
bered that he was the first scientific ornithologist in modem 
times, and to him the science was new and unexplored. It 
must further be observed, that, whatever be the defects of his 
arrangement, his descriptions are so distinct and accurate, that 
it is, in general, easy to recognize the particular genera and 
species understood by the author. That he is mentioned by 
Portal only for some observations on the mode of making mum- 
mies, and that his anatomical and omitliological services are aU 
together omitted, I think can be ascribed only to his work not 
having been seen by that learned anatomist. 

It is painful to think that this assiduous and enthusiastic ob* 
server, after escaping the hazards, at that time not inconsider- 
able, of travelling in Greece, Arabia, India, and Egypt, fell 
under the dagger of an assassin in the vicinity of Paris in 1564. 

Among the pupils oi Gronthier of Anderoach, Michael Servet, 
Bev^s, or Renez, bom in 1509 at Villanova in Arragon, hdds 
a conspicuous rank ; and he merits a place in this sketch, be^ 
cause there is the strongest reason to believe that, in dissecting 
the lower animals under the eye of Gronthier, he began to form, 
in tracing the course of the blood through the cavities of the heart 
aiid pulmonary artery, those distinct notions which terminated in 
his discovery of the small circulation. Servet was bom two cen- 
turies earlier than he ought to have lived, considering the fanati- 
cism and bigotry of the times. In an evil hour he attempted to 
discuss the mystery of the Trinity, with the free spirit and the 
bold hand with which he investigated the structure of material 

AfillL— <fJUIIE 1881. D 
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hodiet -, aiid, to escape the paternal autltunty which the Iiiqtii- 

ntion exercises over lier erring children, he fled from Spain to 

prance, where he fltiidted miatoiiiy nnd medicine^ and taught 

Uthematics at Paris, From Paris he proc^i-ded to Chorlmi 

ear Lyons, thence to Toulouse, and vTc-nlually travelled through 

evenil of the provinces iif Germany, every where propagating 

fnnions. and every where persecuted. It must have been 

dme in the course of this erratic mode of life that he publtehi 

hn first work denominated De TrinitatU Erroribut, in ISSi, 

pKobably at Basil ; for ii is without place. From Germany he 

returned to France, and was in the city of Vienne in Dauphinj 

in ISoS, when he pubhshed his second work, entitied 

(i Rcstitntio, and vhich is still more rare and valuable 
the former. It required not the publication of this work 
I proclaim Servetus as the moet impious of heretics, equally 

I herred by the Catholic church and the new but not less rii 

I proeelytes of Calvin. At the instigation of ibc laUer, 

represented Servet as a wicked heretic, whose errors could only 
' be expiated by the sword, several Genevese apprehended him in 

Vienne and conveyed him lo Geneva, wliere he was brought to 
', the stake on the S7th of October 1553, at the age of 44. It is 

I impossible to doubt thai this barbarous execution throws on the 

I character of Calvin a slain which all his services in the cause of 

reformation cannot efface. Even Portal, who. hke 
I tholtc, remarks on this occasion, that one heretic put another ij 

death, cannot refrain from bestowing on the Genevese the i 
epithets o(Jburbe and igTwrani, while he allown the victim 
merit of being one of the greatest geniuses of Europe. 
L It is in the fifth book of his second work Christianiatni Ri 

I Htulio, and not in the treatise De Trinitalis Erroribus, wbi 

r hw been vainly searched by many curious persons, that Sei 

delivers his ideas of the small circulation. The work 
Iremcly rare; and for my knowledge of his ^^ews I am indebl 

I to De Bure, who has faithfully transcribed the passage from 
original copy preserved in the Library of the President De 
^^Aupposed to be the only one in existence •. From this 
: 



" VitalU splritug in siiiiHtro coxiht ventricula auam origiimi habet, J«> 1 
Vtntibus maiimc^ pulmonlbus nil Ipeius iierfectionem. Est apiritui tenu 
ttaritrvf etafaeratus, flxvo Mlore, ignea potentU, ut lit quul ex purJcrea 
|ulnK IiiL-ens, vtpnr lubslanlimn continena aqiiip, itrlii, el Ifiiis 
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tract it appeftrs that Servet fnainiains the «iistenc« of a vital 
spirit, whidi is seated in the heart and thearterips, anH in tl» fbr- 
tnatton of the spirit and its combination with the blood, he re- 
presentH life essentially to consist. The vital spirit, he continues, 
which is thin, of a yeliow colour, elabornied by heat, originates in 
the left ventricle, but is chiefly completed in the lunf^s by combi- 
nation of the inspired air with the elaI>orated refined blood which 
the right ventricle conveys to the left. Thia communication, bow- 
ever, he argues, does not take plac^ through the wall of the 
heart, which is impervious ; but by an ingenious contrivance the 
thin bloD<l is conveyed from the right ventricle of the heart by 
a long channel throng the lungs, where it is prepared, assumes 
a yellow colour, and is transferi-ed from tbe arterious vein (the 
pubnonary artery) into the venous artery (the pulmonary veins). 
Then, after being mixed with inspired air, and purified by ex- 
piration from JiJigv, it is attracted by the left ventricle, iraa 
which, he afterwards remarks, it is distributed in the form of 
vital spirit through the arteries. This course of the blood, be 
concludes, is demonstrated by two facts, \st. The communicik- 
tioD of the arteriou3 vein aiid venous artery in the lungs ; and, 
idy By the size uf the artertous vein, which would not be so 
contuderable merely for nourishing the lungs. 

It deserves remark, that this contains nut only the eletnents 

ex facta in pulmanc caniinixtiooc iniipiruli aeria cum eluboralo subtili sari' 
fjuine, qufm di^xter vuntriculuB ainistro 1:11m mimical. Fit autem commuoi- 
calio bwc, non per parietem cordis mertium, ul vulgo creditur, ml magno bt- 
Ufido ft destm cordis rentriculo, lungn per pulroones ductu agltatur Htnguis 
■ubtili* : a pubnonibus pnepamtur, Havus eflidtur, et ■ vena arterioiu in or- 
terlatn venoaam transfunditur. Dcinde in ipaa arteria venoso, ingpiralo aeci 
miacetur, el eiKpiratione a fuligire expur^uliir; atque itn landeni a ainUtro 
cordis ventriculn tolum mistum per diairtolen atlrahltur, apta supellei, Ul 
flat spirituR vilatlfl. Quod ita per pulmanes fiut eoniinuDicatio et prKpatntio, 
docel eonjunctia varia, et communicstio venee arteriole cum arteria venoai In 
pulmonibus. Confinnat hoc magnitudo insiguiB venie arteriotue, qusr nee talis 
nee lanta facta csset, nee tantam a corde ipso vtm pumaiml aanguinis in piil- 
Bioaes emitteret, ob solum eortim nuCrimentum : nee cor pulmonibus httc ra- 
lione terviret, cum prs^aertim antea in embryone lolerult pulmonea ]pd aft. 
Wide nutriri, ob membranula* illaa seu valFulai cordis, usque ad borum nati. 
Titatem j ut docet Galenus, &c. Itaque iUe spiritus a sioUtra cordis vontri. 
cuk> arterial toUus corporis deinde transfuoditur, ita ut qui tenuior 
■uperiora petit, ubi niagia elabnralur, pnecipue in plexu reliformi, suh 
' \ silo, ubi ex vital! fieri indpit animalU, ad propriam ratlnnaUs ani 
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of die small or polmooary circulation, with a slight approach lo 
the large one, but the essential circumstances of the ouideni 
doctrine of respiration. The idea of Servet of the combina- 
tion of the blood with the air in the communicating branches 
of the pulmonary artery and veins, is as distinctly expressed an 
in the modern phy&iological authors ; and the notion that the 
blood is purified from some foul or sooty material (Jyli^)% 10 
quite analogous to tiiat of the separation or elimination of cai^ 
bon from the venous blood. The rarity of his work, however, 
and the melancholy fate of the author, appear to have kepi 
these valuable doctrines in a state of comparative obscurity lor 
nearly two centuries. 

Hitherto anatomy, both human and animal, had been culti^ 
yated rather in a desultory and unsystematic manner, and with* 
out great attention to precision and accuracy ; and even Vesalius 
himself was by no means free from this defect. Some attempts 
to rectify this evil were made, we have seen, by Ingrassiaa and 
C^nnani ; but the individual who made the most strenuous ex<- 
ertions, and who further availed himself systematically of the 
study ot* comparative anatomy, to illustrate the structure of 
the human frame, is Bartholomew Eustachio of San Severino, in 
the Anconese territory. This anatomi&t, who was not less dis- 
tinguished, though greatly less fortunate in reputation, than 
Vesalius, was professor to the Roman College, and physician to 
Giulio della Rovcre, Cardinal d^Urbino, not afterwards pope, 
as staled by Portal ; for that cardinal never attained the papal 
dignity. Though assiduously devoted to the dissection of the 
human Ixnly, he may be rep;arded as almost the first, and, for 
a long time, the only anatomist who laboured on a rational fdan 
to extend the science by the study of animal anatomy. 

The first subject investigated by Eustachio was the struo- 
ture of the kidneys ; and it is almost enough to say, that his 
description of their granular and tubular portions, and the ar- 
rangement of the vessels in both, is quite »& accurate and distinct 
as that of the best modern anatomists. The structure of these 
organs he had investigated not only in man, but in the dog, 
bear, and other animals. The granular or cortical matter, as it 
has been named after him, is reddish in man, he remarks, but 
whitish in the dog and other animals. A valuable observatioQ 
is, that he remarked the lobulated structure of the. kidneys of 
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tke bear, the inequalities on the surface of those of the calf, and 
of the fcBtus and infant of the human subject, thus recording 
the fact, which is connected with the manner of development in 
distinct tubular conoids or lobules, which are eventually united. 

His researches on the teeth, which come next, shew that be 
studied the structure and formation of these bodies attentively. 
It is interesting to observe, that, in describing the formation of 
the teeth in the fcetus, he recognises the fact, that the dentife- 
rous sacs contain not only the temporary but the permanent 
aet ; and so aoeumte is his observation, that he remarks, that 
die only difference between the two ranges is, that the ca- 
nine teeth correspond with the large incisors of the second range. 
He describes accurately the formation of the enamel, and re- 
oommends the anatomist to study it in the foetus and young 
buck, if he has not opportunities of observing the process in 
the human fcetus. The internal canals or nutritious tubes, and 
their vascular pulp or sac, he describes from the human body, 
the ram, and the ox, in which he allows that the process of 
growth is most distinct. The whole description is most accu- 
rate, and deserves the attentive perusal of the anatomical reader. 

In a subsequent account of the bones, he describes the ostco- 
fegy of the monkey with minuteness and accuracy, and com- 
pares it with that of the human subject. The object of this es- 
say is not quite so laudable as that of his other works ; and I 
regret to say, that his principal purpose appears to have been to 
establish the fact, that the osteology of Galen is not derived from 
the human skeleton. He has the courage in this treatise, how- 
ever, to reject the human allantoM, 

In his chapter on the vena azt/ffos, or vena sine party Eustachio 
announces a discovery, which alone is sufficient to confer im- 
mortality. The distribution of this vein he had studied in se- 
veral animals ; and, in observing its structure and relations in 
the carcass of a horse, he recognised, on the left side of the ver- 
tebral column, a white vessel full of watery fluid, connected 
above with the jugular vein, and with its lower end not yet as- 
certained, and forming the large central trunk of the lacteals, 
which was afterwards denominated the thoracic duct This 
memorable fact is so interesting, that I cannot refrain from 
giving the description of the author. 
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1. *' Ad hanc iiaturte provHcltntiaui (luamdam cquorum venal 
IBias pertinere credidi ; quip, cum artificii rt admiratiunis pier 
sit, nee delectaliune ac fruclu carcat, quanivis ad ihoracem alen- 
dum inslitiiia, operE pppliuni est, ut exponatur. Itaqiie in HBb 
animaniibus, ab hoc ipso insigni ttunco siniatru jiiguli, qua poti 
terior sedes radicis vena; iriteriiRr jugidaris special, magna qu»- I 
dam propago germinal, qiiie, pra-terquam quod in ejus origioc 
ostiolum semicirculare hahet, est diam alba, et aquei humnria I 
plrnn; nee loiigc ab ortu in duas partes scinditur, patito poat I 
rursus coeunles in unam quie nulios ramos diffundens, juxta i 
nislrum verlebrarum latus, penetruto septo transverso. deorsurt ] 
ad medium usque luuiborum fertur ; quo loco laiiuf eSecU, I 
magnamque artenani circumplexa, obscurissimuiii finetn, tnihfe I 
que adliuc non bene percepluni, obtinet." — De Vetta gine PafL I 
Antiffr. xiii. 

In the same treati^ he describes the situation and appearaneb | 
of the large membranous fold in the right auricle, which BUH I 
l^rs his name, and the small one at the banning of the cot I 
maary vein. 

His researches on the organ of hearing are original and ii 
Mresting. In the tympanal cavity he described the internal 1 
muscle of the malleus, already delineated by Vcsalius, and ' 
nsmcd the tensor tympani ; the stapes and its muscles, and the 
^mpanu-pharyngeal tube which commuDicates with the pha- 
lanx, and which still retains his name. He first delineated 
tfie cochlea and its osseaas plate. J 

Important, however, as were these discoveries to anatomitsA I 
science, they form but an inconsiderable part of the labours of H 
Eustachio. Assiduously devuted to the cnltivation of human ana- 
tomy, and actuated also, we must admit, by a feeling of envy 
■t the growing reputation of Vesalius, he undertook to illustrate 
die true and accurate structure of the human body, in a series ct 
delineations representing the shape, she. and relative position of 
the different organs of which it is composed. This Usk, after 
years of aK^duous dissection, he completed, in thirty-nine plates, 
in the 1552, nine years after ihe first impression of the work of 
Vesalius. But it was unfortunate, Ixrth for his just reputation 
and for the progress of anaioniical knowledge, that he vras utu 
able to publish them during his lite. At the period of Ms 
death, in 1574, he bequeathed ihem to his friend Pini, of the 
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Cunily oT tbe Popt.; .fnid their aedasioa in the Fapfd library till 
tlie year 1718, when they wene presented by Ql^i^ept jXII. .to 
Lanciai, who pubUibad tbem in 1714^ b^s retarded for 150 
yeara the pragreis of anatomical knowledge^ and given, celel}ri,ljr 
to many names which would have been known oply in the veri^ 
fication of the discoveries of JSustachia 

At the period of their rediscovery, these plates were without 
reference or description ; and it is believed that any descriptive 
cxHomentary which the author wrote, must have been lost. The 
object of Eustachio, however, may be conjectured partly frop 
the delineations themselves, and partly from the observations 
QontMoed in the Opusada^ which may be regarded as the com* 
mencement of the work. It appears that Eustachio undertook 
the opposite and contradictory task of defending Galen, and 
shewing the imperfection of the researches of those anatomists 
who attacked the physician of Pergamus. As he proceeded, he 
aaema most fortunately to have lost sight of the first object, and 
adhered rigorously to the second ; and the result has been, that 
he has made a greater number of discoveries than any of bis 
predecessors or contemporaries ; and, by his individual efforts, 
has done as much for the advancement, rectification, and improve- 
ment of anatomy, as all the anatomists for nearly two hundred 
years after him had jointly effected. He had, indeed, rectified and 
improved the whole system of human anatomy so much, that^ 
as is justly observed by Lauth, had tlie author himself lived to 
publish his delineations, anatomical knowledge would have at> 
tained the perfection of the 18th century two centuries eariier 
at least* 

The imperfect form in which these figures were published by 
Lancisi, in 1714^ induced Ciyetan retrioli, a Roman surgeon, 
to republish them in 1740. The confused manner in which 
Ithis f^uthor added notes and explanations, on {)rev]|pus notes and 
explanations, only shewed his incapacity for the task ; and, af- 
ter various detached comments had been made by Morgagni, 
Fantoni, and Winslow, a full and complete explanation, much 
abler than any heretofore, was given in 1744 by AIIhuus. Even 
after this commentary, however, Haller remarks, there are va. 
rious unexplained topics in the plates on the nerves and blood* 
vessels. In 1756, the first Monro superintended in this dty 
the pnblicatkm of a series of posthumous commentaries by ^ 
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George Martine, who had studied the Eustachian tables in the 
edition of Lancisi, for the year 1720, and who bad only relin. 
quished the de»gn of publishing them in 1740, by being sent 
on the public service to America. Though their publication 
was afterwards delayed on the announcement of the edition of 
Albinus, it was found, on the appearance of that work, that 
they were not superseded. The commentaries of George "Mar- 
tine constitute the most learned, acute, and critical treatise on 
the Eustachian Anatomy that has yet appeared ; and, though 
the improved engravings of modem times have, to a great ex- 
tent, superseded those of the Roman physician, they will always 
be perused with interest by all who study the literary history of 

anatomy. 

(To be continued.) 



Thoughis regarding the licence of Rocks upon Native Ve^ 
getabks. By Alexander MtiRRAY, M. U. & A. M. Abeiw 
deen. Communicated by the Author. 

A. 6KKTLKMAN in this neighbourhood, who is in the habit of 
seeing Loudon^s Magazine, some time ago directed my attention 
to one of the late numbers, on account of its containing a paper 
— wherein various interesting observations are to be fojund— 
under the title of ^* Remarks on the Relations subsisting be- 
tween Strata and the Plants most frequently found in their su- 
perincumbent Soils. By W. Thomson.'** As he brings forward, 
in a prominent manner, certain observations of mine, published 
in Professor Jameson'^s Journal, I may be allowed to offer, on 
the same subject, the following remarks, tending to a different 
conclusion from that adopted by Mr Thomson — who believes 
that the vegetable productions are largely influenced, if not in- 
variably determined, by the rocks. ^^ 

It will be readily admitted, that the existence of an unvarying 
connexion between indigenous vegetables and the rocks over 
which they grow, would be viewed as a beautiful association, 
calculated to increase not a little the attractions both of geology 
and botany ; but the interest which would be attached to the 
drcumstance, though sometimes used apparently in plac^ of an 
argument, has, it is very evident, no bearing upon the question 
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itself, which is, Whether or not vegetable species are regulated 
by the subjacent rocks f or, in other words. Whether native 
phmtSj or a majority of them^ ^P^^ff ^p ^^d thrive upon aU 
rocks imdiscrimifiatehf^ when other circumstances are favour* 
okie ; OTy if Hiey do so^ some only over one rocky and others only 
over another f The interest belonging to the subject entitles it 
at least to consideration ; and notwithstanding the formidable 
objections to the doctrine, there is undoubtedly, even on the 
part of individuals whose opinions deserve much respect, an in- 
creasing dbposition to believe^ that the indigenous vegetables 
are frequently capable of disclosing the nature of the rock that 
lies beneath them *. 

An obvious difficulty presents itself in the consideration, that 
though relations of the kind alluded to did in reality exist, no 
one can hope ever to be able to specify in words the nature of 
the connexion. This is certainly true, provided mineral masses 
be viewed through the medium of the present systems ; wherein 
the same name is often given, and perhaps of necessity, to sub- 
stances widely different in structure and composition; and 
wherein rocks are arranged and distingubhed according to posi- 
tion and connexions, rather than according to qualities by which 
vegetables are likely to be influenced ; these qualities being the 
nature of the component parts of the rock, together with its 
tendency to be converted into soil. Thus granite, it is well 
known, at one time completely resists the weather for ages, 
while at anothier it readily furnishes an abundant soil. Basalt, 
too, is occasionally of the most obdurate description, though in 
general it is copiously converted into one of our most fertile 
earths* It is almost unnecessary to add, that in the case of sand- 
stones, conglomerates, breccias, and of amygdaloids, it must be 
impossible to discover any unvarying relation between vegetables 

* It has been also thought, that the native vegetation may indicate the 
qualities of soils; and, indeed, attempts have been made to draw from the 
nme souiv» several curious inferences. Of these, one of the most interest- 
ing has been noticed by Clarke, the traveller, respecting Arundo PhragmUet^ 
a plant not uncommon in this country, and other parts of Europe; and the 
observation may be here mentioned, though not strictly connected with the 
I resent object. '* Another criterion," says he, " of the sources of mephitic 
exhalation, is the appearance of Arundo Phragmites, This plant in warm 
countries may be reckoned a warning buoy.** 



I 



1 



I)r A. Murray tnt tlte Jiifiuetice of Rock. 
end the rocks bearing those names, because in diSereot, 
Btances each differs entirely from itself. 

Not only does the same rock differ materiallv ; but, on tb« 
other hand, rocka whose geological and mioera]ogi«tl cliaracttirs 
■re dissimilar, may furnish a soil essentially the same. Thus, 
the following branches of the primitive series: granite, gneiss, 
niicB>skte, clay-slate, when converted into soil, all usually giw 
rise lo a sandy clay ; and, with respect to the secondary trap- 
rocks, they run into one anodier by tii»ensibte gradations, and 
each of them will probably produce a soil similar to that from 
any one of the rest. 

In short, the varied forms of a particular rock may differ 
fttim one another, in respect of the circumatanccs likely to influ- 
ence vegetation, more than certain rocks do from others, whicli 
are reckoned different in species, — a consideration which must 
occasion serious practical difficulties to him who attempts to 
connect plants with rockf. It might no doubt be alleged that 
this objection is more apparent than real, and that we must not 
class rocks together, which have little or no similarity but in 
name; but with a reference to the present object must reckon 
as the same those rocks only which have the same tendency lo 
crumble down, or to be chemically decomposed, and which 
form soil of a similar description. Even with this modiflcatioD, 
which cannot be adopted in practice, the doctrine here 
bated will be found to have no solid foundation. 

In the first place, it cannot be denied that at the present day 
rocks usuidly lie at so great a depth, that the roots of most ve- 
geubles cannot come into contact with them ; and it hence be- 
comes probable that in general rocks have little influence upon 
the vegetables growing over them, — at least, except when they 
contribute materially lo the superincumbent soil. Now, I be- 
lieve, it will be admitted by all who have attended to the sub- 
ject, that when an opportunity is afforded for making the ob- 
servation, it is frequently apparent that the chief part of the 
mineral ingredients of the soil is not derived from the subjacent 
rock, but has been transported from some distance. These 
changes of situation, I scarcely need to say, are ascribed to the 
agency of water in vaiioua ways,— that is, rain and ice ; to rivers 
particularly in a state of flood, from the depoates which take 
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place in stagnant waier; but most (>r ull ti> (hat great revohi. 
tion or the earth's surface, which we betievc to have taken place 
at a remote period. The causes, however, concern not the 
present object. It is enough to know, that manv of our plains, 
valleys, ami the sides of mountains, are covered by a majs of 
•and and mud, not derived from ihe rwk inimediatelv beneath. 
The decay of vegetables, and the operations of af^culture, 
are gradually increasing the foreign matters upon the surface, 
and tnust be tending to aeparate the vegMable kingdom rtiH 
farther from the rocks. 

Let us next examine the ca9es,and they are not very numerous, 
wherein a considerable proportion of the soil is derived from the 
rock immediaiL-ly below. It is, then, to be here mentioned, as aii 
argument against the influence of rocks, even in those instances 
that the mineral ingredients appear to perform a part which is far 
from being very important lo the vi^table economy- Thus Gio- 
bert mixed together the earths usually found in fertile soils, and 
in this artificial compound were placed seeds of various kinds, 
which germinated indeed, but did not thrive, and soon perished. 
I^t this experiment be viewed m connexion with others, whervio 
water alone was supptied, I)u Hamel placed in moss or wet 
sponges beans and pease, which flourished and produced fruit ; 
and Bennet, by treating vines in a similar manner, found that 
they produced excellent grapes. Prom these experiments, it 
might be inferred, that^water by itself is as cttnducive to the 
nutrition of vegclaWes as pure mineral soil moistened with wa* 
ter. Is there a probability that the principal use of the mineral 
part of soil is to bt? a medium for conveying to plants moisture 
along with matter derived from animal and vegetable sub- 
stances ? 

All the foregoing considerations militate much against the 
onnioii that vegetable species are determined by the nature of 
the subjacent rock ; and, indeed, they appear so strong as not to 
be ovCTComc unless by strong facts on the other side. In other 
words, -without strong facts the opinion appears to have no kind 
of footing. Were it to prove to Ije possessed of a good founda- 
tion, an interesting inquiry would be as to how the vegetable 
species are arranged, with relation to particular rocks, — whether 
tb»y are tningled in a miscdlaiteous manner, or grouped together 
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aooording to genera or to natural orders, or upon any other 
cognizable principle ? No one, however, so far as I know, will 
venture to answer these questions, or to offer facts to connect 
more than a few plants with particular rocks, the best, even if 
fully admitted, not being comparatively more extennve than 
the usual exceptions to every rule. On the contrary, it will b^ 
found, that fsEcts have an entirely opposite tendency. 

There are various ways in which facts might be adduced to 
illustrate our subject. It appears, however, to be the most sft- 
tisfactory plan, to select rocks dtiFcring from one another vtk 
structure and composition ; but in other points, particularly in 
elevation and latitude, not materially dissimilar, and to oooh 
pare their respective vegetations ; for it is clear, that if the ma- 
jority of plants, which are common upon a certain description 
of rocks, do also, cceteris paribus^ grow and thrive upon a rock 
entirely different, this circumstance would go far to set the 
question at rest. I have therefore taken the native plants of -k 
primitive district in Aberdeenshire, thirty or forty miles in cii^ 
cumference, composed mainly of granite and gneiss, and con»- 
pared them with the vegetations of the secondary rocks around 
Edinburgh, and also with that of the still newer ibrroatioo in 
the neighbourhood of Paris. . These situations, in point of lati- 
tude, differ to a certain extent, but, upon the whole, they are 
for the present purpose very unexceptionable ; as these respec> 
tive rocks are, in the view of the chemist, mineralogist, and geo* 
logist, as different, I may say, as is possible. It is necessary to 
exclude plants depending upon local peculiarities, such as al- 
pine and maritime species ; since the fittest comparison is that 
which respects species growing over rocks, which differ in no 
material point unless their own nature. 

A certain number of the more important genera and natural 
orders of botany have been selected, and the plants common 
in the Aberdeenshire district, belonging to those orders and ge- 
nera, have been traced through the tract around Edinburgh, 
and througliout the environs of Paris. The following obsa^ 
vations then have been made. 

All the plants belonging to the order Compositae, which can 
with propriety be called common in the Aberdeenshire district 
already alluded to, are tlieae : Sonchue aruemmy S, cHeractui^ 
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LumtodoH Taraxacum^ Apargia auiumnaJlsj Uieracium FUo- 
sdla^ H. nfivaAcum^ H, paludasum^ Hlppocharis radkala^ 
Laptana eotnmunis^ Cntcua loHceolaiuSy C. paluitrU^ C. arven* 
rity jtriemisia vulguris, Gfhaphalium dioicum^ G. rectum^ G» 
iJiginosufHy Tussilago FarfarUj Seviecio vulgarU^ S. ^ylvaika^ 
SL JactdMieay S. puhairis^ Bellis pereumsn Pyreihmm vwdorum^ 
JchilicBa MiUffoliumt J. Ptarmica^ Centaurea nigra^ C. Cya- 
nua. The above, I repeat, are all the common plants belong. 
iBg to the order Compositae found in the Aberdeenshire district. 
Now, of these every one is abundant around Edinburgh ; and 
they are likewise all considered common in the vicinity of Paris, 
with the single exception a[ Hieracium paludogumy whidi is not 
there to be met with. 

The following list comprehends all the plants of the order 
lyfiKintap, which are decidedly common in the Aberdeenshire 
tmct : Ajuga repUma^ Teucrium Scorodonia^ Mentha hirsuia, 
M. arvensisy Lamium purpureum^ L. ampkxicauk^ Galeopm 
Teirahii^ G. versicolor^ Stachys sylvatiaij S. palustrisj Thymus 
Serpylhimy Prunella vttlgaris. Of these plants, every one is 
eommon near Edinburgh ; and, with the exception of Galeopeis 
versicolor, which is wanting, all of them appear to be abundant 
IB the environs of Paris. 

I shall next notice the important order Leguminosae ; but it 
is unnecessary to condnue to set down names. It is enough to 
mfi that all the Aberdeenshire species are common near Paris ; 
and the same are met with abundantly in the vicinity of Edin- 
burgh ; unless Genista Anglica, which in that situation is rare. 

The common plants in the Aberdeenshire district belonging 
to the orders Cruciferse, Umbelliferae, Asperiroliae, Cyperaceas, 
and Scrophularinse, are all, with the single exception of Carex 
binerois, abundant around Edinburgh ; and in the environs of 
Paris, they are also equally common, with the following excep- 
tions: in that situation Sympheium tuberosum has not been 
found ; and Carex ampuUacea, ChiBrophyllum sylvestre, and 
jEgopodium PadagrariOy appear to be rare. I am farther 
doubtful whether Myosotis palustris grows around Paris. 

The following extensive genera not comprehended under the 
preceding Natural Orders, have likewise been examined, name- 
ly, Veronica, Viola, Juncus, Epilobium, Polygonum, Stellaria, 
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Haniinculus, and Hypericum. It appeare that all ibe irvAj 
common spiTi«.-s in the jVberdcenahirc district belungpng to thoM 
fjimeni are abundant near Edinburgh ; excepting that Potgffo- 
tmm vivipurwii, Jnniius utiffinosu*, mikI Ranniicvlus h^vieraceMt, 
appear to br but sparingly distributed; and all are equally o 
ninn in llic- environs of Paris unless Folifgmum 
Viola palwitru, and Ranuncultts hfderaceun. The firU is n 
found; the others are uncommon. 

These exleiiaivc examples, which I believo are quite a 
and cerlJiinly (hey make a near approach to being so, may n 
bably be taken as a fair representation of the similarity betwi 
the entire Floras of tlie regions referred to. In 'Jwrt, the n 
of plants common in the Aberdeenshire district is cqnally » 
the vinnity of Paris and of Edinburgh. The ptanUe rori 
of thoae places might likewise have been compared, but I 
pkn would have lieen less useful than that which has been f 
aued ; and the task, too, is one for which at present I have a 
ooDvenicnce ^. 

It is not to be concealed, that around Edinburgh not a Mr^ 
pUnU Are comtnon which are wmtting iti the Aberdeenshii« dis- 
trict so often referred to; and (here are still more speciee abutt- 
dant in the environs of Paris that do not belong to any part of 
■Scotland ; but this circumstance, when properly considered, has 
■no material bearing upon the question here discussed, as it is 
I iprobably unconnected with the nature of the rocks. It migbt 
be explained by the climate gradually tM«oming more favour^ 
^c to vegetation as we approach the equator ; though, perbapa, 

■ III connexion with Ibeae remurka, it mnj nol W ud interesting to ob- 

■erve, th»t ■bove three- fourths of the flowering plnnls of alt Scotland grow 

abo in the ndghbourhood of Piiris ; and if Irom the plants found in Scotland, 

4ut not around Paria, the alpine, maritime, and rare ipedea be estnMtad, 

I lAw indeed remain. In ibort, there ore Karcel; in ScotUud more than tweolf 

[ Irulj common plants, which are not i|i the Flore des Environ* de Puis. Jt 

I toij be worth adding, that the plants wherein the French tract appeaii more 

I deficient, are Hieradums and Saxifrages; and that the plants sometlmea 

■keckoned charMteriitic of Scotland, vis. our heathx. bmom, and fiirca, are all 

Ibund new Paria, where they appear to be common. I bare also gatbered, 

OD the banks of (he Seine, Onopotdum Acaiithivm, the plant wblcb id Ihii 

eountrv has ocean ionally a pUce in procesHioun, from being considered that 

thlnle which is emblematic of Scotland. Near Paris it ii common, trhertu 

H tUtnanUj it i* tare, sppevtng cooflncd t« ■ hw alatlona in the aBUtb. 



vpM Native VtgekAki. CS 

a Utile of thit differaoce in the number of apede^ depends 
upoB the fact, that the neighbourhood of great towns has been 
hetter explored than situations remote from the ordinary scenes 
of botanical research ; while another part of the difference may 
arise from species not planted by tlie hand of Nature, having, 
from various causes, found a footing in the vicinity of towns. 
Considering the obvious result from the rudiments of a parti- 
cular species not having had access to a certain spot, we ought 
not hastily to conclude, that the absence of a particular plant 
arises from the station being unfavourable to it. Thus, when 
we reflect upon the progress frequently made in the neighboiuv 
hood of gardens by plants which are not natives, it must be ap- 
parent that a certain region may be sufficiently congenial lo 
various species never planted in it by the hand of Nature. It 
should likewise be recollected, that it is sometimes possible to 
detedy even in a limited space, a difference of vegetation witbi. 
ont any appreciable alteration in the rock, soil,, elevation, or ex- 
posure; on which account, when we meet with an example 
wherein two neighbouring rocks of different natures are clothed 
each with a vegetation differing from that which is found upon 
the other, we ought not to attribute this circumstance without 
hesitation to the dissimilarity of the rocks. Indeed it may be 
suspected that the apparently accidental circumstances which 
teguhUe the dispersion of seeds are, much more than the condi- 
tion of the rocks, concerned with the manner in which plants 
are arranged. 

Viewing, in connection, all the preceding facts and considera- 
, tions, it must be impossible to maintain, that with respect to 
the great bulk of vegetables, particular species belong exclusively 
to particular rocks. The ofunion has nothing to render it a 
priori probable, nor is it supported by any facts worthy of at- 
Itntkm ; whereas the view which it has been here attempted to 
Htablish, accords well both with reasoning and experience. It 
has appeared that the mass of vegetables common in a portion 
of the north of Scotland, are equally abundant in a southern 
part <if the kingdom, and no less so in a district of Franoe. 
The spedes, no doubt, increase in these two latter situations ; 
but that circumstance, as already mentioned, ought to be im- 
puted to considerations distinct from the rocks, particularly to 
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the more genial climate. Climate, indeed, may he called the 
master regulator of vegetables. On this account, when impres- 
sion of vegetables, with a tropical aspect, are met with in the 
south of Scotland, their dissimilarity to the species found at the 
present day in the same situation, is attributed, not to the dif- 
ference of rock, but to the change which, in these latter timet, 
our climate must have undergone. Let any change of place be 
made, short of that which is accompanied by a material al- 
teration of climate, and the prevailing features of vegetable 
nature do not undergo a change. Every thing around us may 
have become different, while the native plants continue, in ge- 
neral, the same ; and, more than any thing, bring back to me- 
mory the region which we have left. On the other hand, left 
us remove to a remote latitude, or even a different elevatiOD, 
and however similar may be the rocks before us, a diflerent 
creation of vegetables prevails. It is well known that tbe gra- 
nite in the higher parts of the Alps is clothed with a vegetatioQ 
different from that which covers the same rock in Cornwall^ 
and no one will deny, that the plants growing upon the trap of 
St Kilda, are different from those which are found in a trap 
district of Hindostan. 

In conclusion, it may he laid down as a general rule, that ve* 
getable species are not limited and determined by the subjacent 
rocks ; but to this there may be a few exceptions. Thus, it is 
certain that plants must be affected by rocks which influence the 
moisture of the soil ; and, considering the peculiar and energetic 
properties of lime, it is not an improbable guess that it may be 
eventually established that certain plants are confined to the 
limestone rocks. 

The title of this paper has been limited to the supposed in- 
fluence of rocks upon native vegetables ; as it is not intended to 
discuss, in any complete manner, the question as to relations 
subsisting between soils and plants — a subject far more difficult 
than the other to submit for examination, on account of tbe very 
great variety of combinations which the ingredients of soil are 
capable of forming. It may be permitted me, however, to say 
briefly, that, in all probability, the native plants of any given 
region will, when other circumstances are equal, grow and pros- 
per in any soil, some exceptions being necessary, chiefly on the 

2 
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score of moutnesB. Depth, too, of soil ought to be taken into 
account i but that circumstance will be admitted to be of no vi- 
%A moment bj him who adverts to the admirable manner id 
which roots adapt themselves to existing circumstances. So 
marvellous sometimes is the manner wherein they do so, that he 
nlight almost be excused, who should ascribe to vegetables a 
power of observation and reflection. 

The earths are absorbed by vegetables but seldom, and In 
very small quantities ; and as the usual mineral constituents of 
soil^ silicai alumina, magnesia^ and lime, appear to exist every, 
where over the earth's surface, it may be believed that every 
soil has as much of each of them as is necessary for the consti- 
tution of any vegetable. It is also clear that no isoil can occur 
without a certain quantity of moisture and carbonaceous mat^ 
ter, the usual and necessary food of plants. In the next place, 
analogy, though far from being a safe guide, may be at least 
attended to. It is, therefore, to be mentioned, that the limiting 
of certain vegetables to certain soils, is favoured by no analogy 
which can be drawn from animals, who live and prosper in 
nearly all regions, and do so sometimes under circumstances 
which might be said to be opposed to the fundamental qualities 

of their natures *« 

> 

The preceding observations, whether relative to rocks or soils, 
regard only indigenous vegetables, and perhaps do not by any 
means apply to those which are in a state of culture. Vegetables 
are cultivated for the sake of particular parts, as the fruit, root,. 
be ; and it may be that luxuriance will be favoured by circum- 
stances in the rock and soil which do not influence the simple 
existence and propagation of native species +4 

AsxmnKXV, 19<4 JisfMuify 1831; 

* It is mentioned bj some authors, tkat in one or more of the Western 
Istes, the horse is occasionally fed 6n fishes. 

f Vide Prof. Jame8on*8 Memoir on soils, &c, in his Illustrations of CuvierV 
Ttooryctf the Earth. 

APail> — JUKE 1831 i K 



( 66 ) 

An Account of some Experiments made to determine the Ther^ 
mal Expansion of Marble,''^ By Mr John Dunn and Mr 
Edward Sang. Communicated by the Authors. 

In the construction of 9lock movements and of metrical stand- 
ards, we are constantly harassed by the expanrion and oontrac 
tion of the parts. 

As soon as the fact that bodies expand by heat became known, 
the question must have arisen, ^^ Does any substance exist which 
1% ftdC Itffl)!^ tonhiY diSYlge of volnme ?"* Many have been the 
experiments made to determine the rates of expannon of diC> 
ferent bodies ; but although some bodies have been found of 
which the elongation is exceedingly small, in none, as yet, has 
it been discovered to be awandng. 

The construction, on the supposition that marble is hiexpan- 
sile, of a marble clock pendulum for the Royal Society of Edin- 
burgh, a description of which was read at our last meeting, 
and previously, we understand, before the Royal Society itself 
can hardly have failed to have excited a considerable sensation 
among those who are practically acquainted with the many in- 
conveniences which attend a change of temperature, or to have 
created some curiosity about the manner in which such a singu- 
lar fact wds arrived at. 

The analogy from which the inexpansibility of marble was 
deduced, at first sight plausible, will not bear a rigid examina- 
tion. Granting, though it has not been confirmed, that a re- 
gularly crystallized piece of calcareous spar dianges its shape 
but not its volume on being subjected to a change of tempera* 
ture ; this only shows that, when disposed in a peculiar man- 
ner, the particles of carbonate of lime approach in one direc- 
tion, and recede in others, so as to retain the same aggregate 
volume. We are by no means at liberty to infer, that irr^u- 
larly disposed particles, or even crystals of this substance, are 
acted on in the same way ; the very fact of their accidental dis- 
tribution destroys of itself the force of the analogy. Particles 
of carbonate of lime, when regularly arranged, may obey one 
law, while, for any thing that we know, the intimate consti- 

• Read before the Society- of Art!? for Scotland, March 30. Ift3l. 
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tution of matter, l)ie same panicles, when irregularly congre- 
gated, may follow a very different one. Such an analogy 
might have given rise to conjecture, and might have incited to 
ejtpenment ; hut it should surely never have been regarded as 
justificative of an inferenre which milllales against all experience, 
and givea to white marble bo unique a place among eolid bodies. 

Tile appeal to direct observution can alone set the matter at 
rest. Induced hy the high inipnrlame of tbe subject, we have 
made this appeal, and now propose to give an account of the 
results of our experiments, 

The difficulty of making any very accurate mcflBuremetiti of 
the expansion of Inxiies bv heat is best fi-lt by those who have 
essayed them. When the rate of expansion of one substance is 
known, it is not a very difficult matter thence to determine the 
expan 31 bi lilies of odicrs: the first determination is that which is 
attended with the greatest difficulty. No eubsiacce is free from 
expansion by heat, so that we can have no permanent standard 
for measuring the magnitude of that submitted to observation, 
unless by keeping some slightly expansive material at a fixed 
temperature. Heat, however, is communicated with such rapi- 
dity through even the most slowly conducting media, thai either 
the standard or the variable body changes temperature before the 
measurements can be effected. Beithoud's plan of lifting a heated 
bar and placing it upon the plate of a pyrometer, is altogether 
unfit for accurate purposes, nor is it easy to point out any me- 
thod that mav be entirely free from objections. The heating of 
the substance, as wellas the retaining of it for a considerable 
time 8t a fixed temperature, is also attended with inconvenience ; 
in fact, the sources of minute error are so involved, that no ob- 
server can be certain of the accuracy of his results, and that it 
becomes imperative on him to detail all the grounds on which lie 
has proceeded, and all the precautions which he has taken to 
avoid errcM-, 

As we have already hinted, there are two methods according 
to which we may proceed in determining the expansion of a sub- 
stance : we may either compare its lengths, when differently 
heated, with that of a body kepi at a uniform temperature, or 
otherwise with those of a body of known expansion subjected 
|be sanie changes of temperature. The latter method is attended 
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ynxXi comparative facility, and is worthy of the greatest reliail^/ 
if the expansibility of the standard substance has been welldo- 
tormined. 

The tabulated expansions of few solid bodies can be relied on^ 
on account of the great change in expansion caused by the 
smallest admixture of any foreign substance. Mercury, from its 
use in the construction of thermometers and barometers, has 
been examined with considerable care ; yet, among the reported 
e'xpansions of the fluid metal, there are great differencea, mostly 
to be referred to inaccuracy in the determination of the glan 
Vessels hi which it was contained. That account of its vafiutkm 
in which we feel inclined to place the greatest reliance, is given 
by Laplace in his Systeme du Monde, where he states it toibe 
100 parts in 5412, or 18477 in a million, from the temperatura 
of melting ice to that of boiling water. 

The rod with which we compared the marble wins of- giesi 
tube, the rate of whose expan»on we determined in the fiolkw- 
ing manner. Of a portion of the tube we formed a vessel with 
a capillary stem. This vessel we filled with recently distUieil 
mercury, when at the temperature of melting ice : and after* 
*wards subjected it to the heat of boiling water, carefully collect* 
ing all the expelled mercury. The weight of the mercury eject- 
ed was 66.9 grains^ the weight of that remaining in the vessel 
being 4312.6 grains, giving for the excess of the expansion of 
mercury above that of glass .015513 ; whence the expansion of 
the glass is .OOi5?964 in bulk, or .000988 in length. 

This result is rather above the expansion usually given in 
tables, and is liable to a previous error in determining the ^ex* 
pandion of mercury. Yet a little reflection will convince any 
one, that the tendency of most of the errors of observation is to 
diminish the apparent expansions, so that an increased result 
seems to afford some proof of the care with which the expansion 
of mercury has been determined. The chance of error in the 
\veigliing8 was very small, so that^ in all probalnlity, the expan* 
■sion named is veiy near the iruth. 

The glass rod was made to serve as beam to a beam*coaa(pas% 
and was subjected to the same change of temperature with two 
slabs, one of white Carrara, and the other of black or LucuU 
lite marble. At the same time, to afford a check on the process. 
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tL wooden beam oompass, kept as nearly at possible at' one' torn? 
perature, was likewise compared with the marble& 

In each dab, at the distance of SI .5 inches, were inserted two 
brass pnS) one of which had a minute hoie drilled in its centre^ 
for the purpose of receiving one point of the compass, while th^ 
huce of the other was smoothed, to allow of faint traces being 
nisde on it with the remaining point. 

The slabs and the glass compass were placed in a tin trough^ 
and sarsounded with broken ice, a sufficient quantity of water 
being poured in to perfect the communication between the ice 
mid the marble. At the end of an hour^ when the marble might 
be supposed to have attained the temperature of melting ice, a 
sufficient space was cleared of icy fragments to allow of motion 
to the glass compass, without raising it above the surface of the 
surrounding fluid, and faint traces were made with both com- 
passes on the smooth pins in eacli of the slabs. 

^ The ice and water were then removed from the trough, and 
their place was supplied with hot water, which was kept boiling 
at 211° Fabr. for an ho^r. At the end of that time, traces were 
again made with each of the compasses, the glass compass bar 
ving remained eompletely immersed in the boiling fluid, and the 
woodeacne having been hastily brought from an adjoining apart* 
nient, whose temperature had not varied. However, on account 
of the abort but unavoidable delay occasioned by thcTemoval pf 
tiie upper slab, the wooden beam must have sufiered some slight 
increase of temperature and of length before the trace was made 
OB the- pin in the Carrara marble. 

• ' The distances between the traces were then examined with a 
nncrosoope, and measured by means of a silver feather-edge» 
whose mariiings could be depended on to tbe 3000th part of aq 
iocfa. . 

J. The total expansions given by the wooden conipass were 
y{;;^th of an inch for the Lucullite, and ^SSoth for the Car^ 
ram marble, on a length of 81*5 inches, and for K change of 
temperature from 32^ to 21 P Fahr. ; that is, for the eniirt^ 
change of ISO"", an expansion in the black marble of -000350,, 
and in the white of 000837. 

On examining the traces made by the gla$s compass, it was: 
found that the Lucullite marble had expanded less than had 
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the glass bj joagth of on inch, so that ils absolute expansioit 
I must be '0004:^6; while the white marble had lengthened mora 
tban the glass had by jg'sa^'it ^ that ils abwlute expansitn 
came out 001072, or two and a quarter times that of tlie I 
I culhte marble. 
'. Here it may be noticed, that both of the expansions as gire9- 
hy the glass arc' grealer than those given by the wooden com 
pas$, and that the discrepancy is greatest on the Carrara mam 
ble; and we arc, therefore, warranted in inferring, that duriq 
the time, short as it was, in ivhidi the wood was eNposed toA 
tnoist and heated atmosphere, it bad suffered a sensible exp 
\ tion or twist. 

The glass compass, having been furnished with two handle^ 
I was never removed from the fluid which surrounded the marUe| 
its extreme lightness, when among water, and the shortness ef> 
the attached points, removed all risk of the error arising fro^ 
bending; so that the results obtained by ils means seem vioTthj> 
of dependence, it being kept in mind that they are yet liable W 
pvery small inaccuracy that may exist in the determiDBllon tm 
tjie expansiveness of the glass itsi'If. i 

The experiments just detailed formed the last of three seriefl 
the results of all of which gave very nearly the same expansioai 
"We have given the lust, nut as made with greater care, but tf 
I baving had the advantage of additional experience in condudi 
L ing them. Id one of the former experiments, we heated til 
I water by means of t«o large choBers; yet, with all the a 
1 ance which two pairs of bellows could give, we were unable N 
Buslain ihe temperature higher than at 197". In the last expe 
I ntncnt wc used seven spirit-lamps, and were not a little sttfl 
I prised when, to restrain the loo violent ebullition, we had to rM 
' move, successively, four of them, and found that three spiri 
lamps kept up a bri^k Iwiling in a trough whose dimenaOl 
I were 37, 4, and 3^ inches. 

' The difltrence between the expansions of black and of wbiti 
Diarble is remarkable, considering the small difference wbidt' 
exists between their chemical compositions ; but, on inquiry, i 
found that inarble-cu tiers, aware not only of the expansion ofi 
inarbic in general, but of the superior expansiveness of the 
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vlute varieties, are accustomed to guard against its effects in the 
coDatruction of chininey?iHece& 

. In estimadog the fitness of any substance for the construe- 
tion of clock pendulums, other considerations than that of its 
thermal expansion must be taken. The variable buoyancy of 
the air, and the changeable resistance which it offers to a mo^ 
ing body, must also be attended to ; and it is evident that, in 
r^ord to both of these, the dense has the advantage over the 
rare material. Taking the specific gravity of marble at 2.7,* 
it is £268 times heavier than air ; so that a variation of one incfi 
in the barometer will make a change in the length of a beat of 

the T 79^00^^ P^^9 ^^^ ^^f ^^ V^^ ^^^ second per day. 

Estimating the expansion of white marble at .001, each de- 
gree of the Fahrenheit thermometer will cause a change in the 
dock'^s daily rate of ^ of a second ; so that the common deal- 
rod pendulum, with a leaden bob, must, both from its smaller 
elongation, and from the diminished hydrostatic influence and 
resistance of the air, be superior to the marble one. 

We cannot conclude a paper on the expansion of such bodies, 
without pointing to the various expansibilities of the materials 
used in building. It would, indeed, be a useful and an inter- 
esting research to inquire into the actions of heat and moisture 
upon the materials of houses ; since, to varieties in these, more 
perhaps than to chemical decomposition, the gradual dismem- 
berment of edifices may be due. On marbles the effect of mois- 
ture in producing expansion was imperceptible, and from some 
incidental experiments, the Carrara marble was found to absorb 
only about the. 1800th port of its weight of water. However 
small the expansions of such bodies may be, they are yet ac- 
companied by enormous force, to prevent the effects of which 
it ij in vain to heap together strength and matter; since just in 
proportion to the additional strength is increased also the der 
structive force. 

EniXBUEOH, 30/A March, 1831. ' 

'^ The white was t,^h^ and the black 3.0. 
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On the Acidification of Iodine by means qf Kiirie Add. ^ 
AsTHua CoNNELL, Esq. A. M. Communioated by the 
Author. 

' JLnE methods which have been hitherto followed for the osida- 
tion of iodine with a view to the formation of iodic acid, WKj 
apparently be reduced to three : firs^^ The action of alkaUoe 
solutions giving rise to the formation of a bydriodate and^ an 
iodate, from the latter of which the iodic acid may be separated 
by the original method of M. Gay-Lnssac, and more perfiscUy 
by the recent processes of M. Serullas*; iecondfyy The actkm 
of euchlorine, as suggested by Sir H. Davy ; and, Airdfy^ The 
action of water on the perchloride of iodine, and subsequent 
separation of iodic acid by means of alcohol, as also proposed 
by M. Serullast. The agency of nitric acid, under certain 
management, offers another method, which I have been unable 
to observe noticed any where, and which, perhaps, will be 
found to equal in facility of execution any of the preceding 
processes. 

This agency may be advantageously studied on the small 
scale. If a little iodine be 'boiled with a small quantity of nitric 
acid in a common test tube about five inches long, the iodine is 
dissolved, and a red solution formed. If the liquid be now far- 
ther boiled, and the orifice of the tube kept slightly stopped 
with a piece of cork, the iodine sublimes, and condenses on the 
sides of the tube. The iodine is then to be washed back again 
into the liquid by agitation ; the liquid again boiled, and the 
sublimed iodine again washed back into the fluid ; and tliis pro- 
cess is to be continued until no iodine any longer appears^ and 
the liquid is colouriess. If the boiling be then continued for a 
little, so as to increase the concentration of the liquid, it usually 
Ibecomes milky ; and if it l>e }K)ured out and evaporated to dry- 
ness, a white mass is left, which is iodic acid, retaining a little 
pitric acid. 

Having madp these observations on the small scale, I pro- 

* AiinalcH (le Chiniie ct de rh>si(|uc, xliii. 127 & ^^7- 
t Ibid. xlv. 03. 
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feeeded to try the process with larger quaotities of the materials, 
with a Tiew to its employment as a method for the preparation 
of iodic add. The vessel I used was a rather large and tall 
flask, having a narrow orifice. In one trial I used twenty-fivo 
grains of iodine, and half an ounce measure of fuming nitric 
add ; and in another, I employed twice these quantities of the 
«Baterials. After introdudng the iodine and acid into the flask, 
the liquid was made to boil. As soon as any iodine sublimed 
and condensed on the sides of the vessel, it was washed back 
again into the liquid by agitation. After the process had been 
continued some time, a precipitation of white crystalline grains 
was observed to take place; and the operation of boiling and 
washing back the sublimed iodine was continued until the free 
iodine had to a great extent disappeared. The whole was then 
decanted into a shalbw ba^in, and evaporated to dr^^ness. Any 
free iodine which had remained was soon dis^pated by the licat. 
The residue of the evaporation consisted of whitish crystalline 
grains, which were iodic acid, retaining a little nitric acid, from 
which they appeared to be freed by one or two solutions in 
water, and re-evaporations, when they lost much of their crys- 
talline appearance, and became a whitish deliquescent mass, oo- 
leadonally with a slight purplish tint, from a tendency tu de- 
composition by the heat of eva{X)ration. 

The general properties of the matter thus obtained, suffi- 
dently identified it with iodic acid. Exposed to a sufficient 
beat, it was decomposed, and iodine sublimed. Its solution in 
water gave a precipitate with nitrate of silver, soluble in ani- 
jnonia. Saturated with potash, it gave by evaporation a salt 
composed of grouped cubical crystals, and deflagrating on hot 
^arooaj. 

The quantity of the acid obtained by this process, of course, 
must vary, according to the care taken to prevent the dissipa- 
'^qn and loss of iodine. Where no particular precautions were 
iaken to prevent its loss in the state of vapour, and where the 
process was not continued until the entire disappearance of 
iodine, the quantity of acid obtained approached that of the 
iodine employed. In operating with the relative proportions of 
iodine and acid which I have mentioned, I have no doubt that 
a farther addition of iodine might be uiade to the liquid, after 



74! On the Acidification of Iodine^ 

the acidification of what had been at first introduced ; and the 
process might then be farther continued, as before. 

I find, conformably to the observation of M. SeniUas, that 
iodic acid does not attack gold* Its scdution seems to h^ve no 
action on that metal even when aided by heat It is equally 
inert in regard to platinum. Zinc is at first attacked by it with 
effervescence, especially when diluted ; but the action. ceases aU 
most immediately, apparently from the formaUon of a sparingly 
soluble iodate ; and when more zinc is added, the liquid be? 
comes milky. No effervescence ensued when iron-filings were 
thrown into the solution of iodic acid, whether concentrated or 
diluted ; but when the liquid was boiled, a white powder preci- 
pitated. 

The solution of the acid reddened litmus paper permanently. 
The permanency of the colour may possibly be owing to a trace 
of nitric acid still adhering ; as, according to Davy, the acid 
tiltimately bleaches vegetable blues. 



Observations on the Glaciers of the Alps. By Mr F. J. Hitgi, 
Professor at Soleure. (Concluded from page 341 of preced- 
ing Volume.) 

Observation has furnished proofs of the existence amongst 
the glaciers of the second kind of a progressive downward 
movement, which ranges from 20 to GO feet per annum. We 
have evidence of this movement in the examination of the mi* 
neral debris belonging to a superior repository, embedded in the 
glacier, and gradually advancing even to the inferior extremity 
of this glacier. Some authors imagined that this descent might 
be attributed to the pressure exerted ou the upper part by the 
avalanches detached from the glaciers of the first kind, Mr 
Hugi endeavours to combat this opinion, and relates, in refer^ 
ence to this, some curious observations concerning the meteoro- 
logy of elevated regions. " Avalanches,^ says he, '* take place 
only in low regions, at the limit of forests, and on the declivity 
of valleys, whence they are precipitated into the bottom, and 
often occa?>ion terrible ravages. Elevatctl peaks arc above the 
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ordinary abode of mials. Moreover, Rt an L-levatiiHi of from 
10,000 to 13,000 feet above the level of the sea, the clouds are 
no longer discharged in great flakes of snow, as happens in an 
atmospheric region lower and more charged with vapours. The 
«now which falls in the high regions is always fine, dry, and 
crystalline. I have observed this every time I have been over- 
taken by snow, or found it newly fallen. In proportion as I rc- 
desceoded I saw the flakes, as also the mass of deposited snow, 
increase even to the limit of the woods where it terminate^. 
We may also infer, from some indications, thai the snow does 
not appear at this altitude but during spring and autumn, and 
not at all in wiriter. The greatest quantity is found, as 1 shall 
state, at the limit of the forests; thence it diminishes much 
more towards the higher than the lower regions. These are 
facts perfectly known to all the inhabitants of the mountains. 
Thence it happens, that the thickness of glaciers of the first 
kind, those which cover very high peaks, is so inconsiderable^ 
although, from their imdcrgoing but very slight changes from 
melting, they should increase enormously ; hence it happens, 
that avalanches rarely or ever take place in high rpgions," 

Other authors have endeavoured to explain this progressive 
movement of the glaciers by supposing, that the crevices or 
rents which traverse them are again filled with water, and that 
this water expanding, in the act of congelation, pushed forward 
the masses of ice. The simple inspection of the crevices i&- 
monslratee the futility of this hy|>othesis ; they generally pene- 
trate even to the soil, and consequently cannot contain water. 
Moreover, the movement takes place chiefly in the summer, 
that is to say, at a period when the crevices are perfectly 
open, and, besides, the crevices are far from extending from one 
border of the glacier to the other. 

Others conjecture that the movement is caused by the cxpan. 
sion of the ice of the glacier itself; but a more attentive exami- 
nation of the nature of the crevices, and of the diU'ereiit pheno- 
mena which accompany the movement, soon overthrows this 
explanation. It is the same respecting that hypothesis on which 
they account for the movement of the glaciers, by saying, that 
lliey melt at their under surface, and that their weight is sufH- 
ticul to make them descend to ilic low regions. Eolircly re- 
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gecling this idt-a, Mr Hugi delivers some intemtiiig details rqj 
[ yarding the melting of the gigcicrs, which we may now mentia^a 
I *' The fact," says he, •' that the glaciers of the two kinds mejU 
[ only ai the lower surface, is a truth universally acknowlcdg«v;a 
I and concerning which no doubt exists ; but it has been errMfl 
I ncfiusly maintained, that in winter the glacier is attached qd 
I £xed to the «>il by congelation. The progressive piavq« 
[ aient of glaciers during winter would alone suffice to negaj 
F 4)ve this assertion, if Uie observation of the fact itself, and tbfS 
ot the heat of the soil at this di-|Jth, did not contradict it. ,|H 
«B proper to remark, that the nature and hearing of t^«l 
Strata of the moiinlain on which the glacier rests have a vat^B 
[ great influence on the melting of the lower surface. dnu»^ tlvn 
L gjacu^rs of the Uraz and of ihe Aar (superior') of Viesch V/^jM 
I iCasIern, I have succeeded in penetrating to a considerable dc|4J|fl 
I Aelnw the mass of ice. Wherever a. solid connected mass <|9 
I pick was visible, tlie glacier rested securely upon it ; ibe base ff^ 
I the glacier melted, when by the general progressive movetneXfS 
I jl had cguitled the rock to descend upon the debris. The deept^^ 
I anil mure salidly baEctl thi' rock was, the larger were tlie bueu 
I of tite glacier. Currents of warm nii' were observed issuing froflU 
I thcdepihs of the earth fiutan observation which has surpris^^H 
I iBe mure, and which I have oUen re|>eated, is, that during t^H 
I iiay tlie lemjierature under the glacier was always a half la«)t^| 
I 4hsn atiove, and that though the lowermeltcd ten times morethfl^l 
I ih" upiHT Burlitce. I'erhapG this diflerence is owing to this, tfa^lfl 
I it^JB exjKised each night to a fresh congelution, whilst the other ^jM 
I p^stantly exposed to a temperature a little above 32' Fahr. .]n| 
I S^y further probably be altributetl to the action of the currenlaqfil 
l,Wr wluch pass from the bottom of the ravine to the surface, to i|^S 
I ntablish the e<]uilibriuni ; hut ubKervations are wanting on the 1m|« 
I AW"^ '^'"^ ^^'^^ '^p '^^^ there exists under the glaciers an ext^^ij 
Kocdinary humidity, by which they are moistened without Eeoeilj^l 
I JJK e^^D B single drop of water. On the contrary, there nifffl 
ftt the upjier a singular aridity, in consequence of which the iqM 
I tufids to evaporate, and also tu exhibit asperities and cavitj(;ii|9 
I Jt, rarely happens that the sun's rays act so powerfully on ihcS 
I gdfcier as to form occu mutations of wut^r on its surface. TJwfl 
t jHeouilcts -tfl' tUe gbcicrij get)ci-ally pipcct^d t'iK»a newly falb&fl 
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snow. From this coiitrosl between (lie dry etate of th* upper 
and the moist state of the lower eurfact, results, in my opiaiun^- 
the dUproportion which exists in the mchingof the twofiurfflces. 

This, however, is the mode in which M. tlugi explains the 
progressive movement of" the glaciers. According to him, a gl»> 
d£r of the second kind is produced under this form, not at the 
place where it is found, but in high regions, under a form of a 
glsder of the first kind ; then, by the gratluol development of 
itsmaBS, it descends to the low regions, in which it attaint) the 
lai&t etate of its constitution, and terminat<-s by devom|>u«iiibn. 
Let us pursue with our author the progress of this meiatuor- 
phosis. 

" The snow which falts in the elevatnt regions," says he^ " i» 
very different from that which fnlls beluw the limit of giactCTS oC 
the first kind, and whieh traverses an atmosphere denser and 
more surcharged with vapours, in a word, less pure than that of 
ihe high regions. This last snow appears to be in some degree 
more aqueous, while the first, more crystalline and purpr, is of 
a. dry and light nalitre. Tbis, when the tetnperainre riseti, 
seems to evaporate rather than mell, which is owing to the pre- 
sence of air in its composition, and above all, to the aridity and 
le\'ity of the atmosphere in the regions where it is deposite<t. 
The truth is, that the remainder of the snow of the high regions^ 
without becomingfluid, agglomerates under the form of grains ; 
this agglomeration operates in a slow and irregular manner aC 
tbeheighlof 18,000 feet; at ll.OOOfrel the grains are better 
formed : at 9000 feet they begin lo be luilf melted. The gra- 
nulated mass thus formed is exposed during the summer to con- 
tinual changes of tempcraUire. Tile very keen cold of ihe night ' 
renders il so firm that the foot does not make any impression oQ 
it, and that It follows the same laws of expansion as the ice pm- 
periy so called; iheintenschentofthL-day separates anew wliat the 
D^t has bound together. The grains are loosened, the rain pe- 
netrates into the interstices which are formed, and this water en- 
larges each grain by congealing around it. This alternate ef- 
fect of day and night, and the modifications which result from 
it, reproduce themselves on a greater scale, and in a manner 
more conspicuous, by the succession of opposite seasons. The 
sesult is a state of increasing tension ihrougli the iiiasg. Kaeli 
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year adds to ihc grains a new stratum ; thence tlic increase a{< 1 
the whole jna.f», it!> rupture into crevices, tmti the observed < 
pulsion of foreign bodies. 

' In proportion as a glacier of the first kind (and nol of the I 
I IKond) receives increase at its upper surface, it generally dimi^l 
r aifihes at its lower ; yet it exhibits irregular periods of increasft \ 
I jnd extraordinary meltings. The inferior melting ap{>earB 
\ Mlow a more uniform course than the superior increase. 

' Whilst the ma^s is granulated, it does not form any crevieAt I 
l*M its surface The heat of the day, and of the summer, easiljx I 
~l iDosens all its parts without breaking them ; but, by a long eu<M f 
I session of contractions, moistenings, and expansions, the gru J 
1 JHilar mass begins to crystallize together, each grain present* i 
I Aetcrminate faces, and encases itself between the grains whiiJr 1 
' flurround it : in a word, we perceive the formation of the syirf ( 
Q of interlacement of grains of which we have epoken abovou | 
I (see article on Glaciers in last Number), and uhicli consolidateti I 
I from that time more and more. The grains are no longer isoW | 
I led, but conjoined into a compact mass, which forms the glacier,« j 
I Afterwards the heat has no more the power of decomposing tW 1 
lltaass into its grains, but of expanding it chiefly at its surface.:! I 
The resistance opposed by this mass to the dilatation is soa 
violently overcome, and it rends. 

" One day being on the inferior, glacier of the Aar, during a 
intense heat, at three o'clock p. m., I heard a very peculiar noise.) j 
I advanced rapitlly from 30 to 40 paces, from the side where the I 
noise was heard ; I fell the mass of the glacier sliake by jolM I 
under my feet, and I soon discovered the cause. A fissure « 
formed in an instant, ih^ aperture was elongated from 12 lo 30) I 
feet, so thut I was unable to follow its formation. Sometimes tha j 
operation seemed about to cease, and the mass separated itself j 
very slowly; then again the fissure continued to open quickly, aii4 ] 
by jolts. Many times I ran forward in time to see the separation [ 
taking place under my feet. I followed in this way the fortnatioa | 
of the fissure over an extent of almost a quarter of a league, e 
to the border of the glacier, where it stopped. The fissure opeM j 
ed at first under the first concussion about an inch and a halP^ | 
but afterwards it again contracted, so that its breadth did noe 
attain to more than an inch. The interior of this (issure was J 
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foogb and unequal ; a port of the crystals were broken into two, 
and othefs, almost untouched, formed projections to which there 
were corresponding hollows in the opposite sur&oe. I sounded 
the opening with my axe to a depth of 6 feet ; the fissure ex- 
tended to only 4 or 5 feet, and gradually diminished to this depth^^ 
Its examination clearly demonstrated the influence of the atmo- 
sphere, and the eflect of a high temperature. At 11 feet distant a 
second fissure was formed in a direction exactly parallel to that of 
the first ; I found it to be 6 feet deep. Afterwards I have oflen 
observed this phenomenon upon the glacier of* Aletch, from the 
Elsenhom to the lake Morile. I have seen three fissures take 
place in an afternoon. Some of my guides had more than a hun- 
dred times witnessed this operation. The crevices are formed 
during warm days only ; and generally previous to a change 
of weather. None of them are formed during the night, or in 
winter ; but I have observed, on the contrary, that they con^ 
tract during the night, and completely disappear in winter. 

'< During the whole period of my stay on the inferior glacier 
of the Aar, we were awoke every night, twice or thrice, by the 
subterranean ncxses which proceeded from the interior of the 
glacier. Twice the bed itself which we had dug in the glacier, 
and which was lined with slates and moss, was violently shaken 
by jolts analogous to those which I had observed during the 
formation of fissures ; but the shaking appeared so deeply seat* 
ed, that we could not for a moment enlertain the idea that any 
rent or crevice would open at the surface. We heard and felt 
directly that the eflect had taken place from below upwards. 
The noise was obtuse, of a particular nature, and was commu- 
nicated to the atmosphere through the medium of the crystal- 
line mass of the glacier. We have never found in the morning, 
a new crevice completely opened. I have beard the same sub- 
terranean noises during the nights which I pas^ on the glacier 
^ Grindelwald, and behind the Finsteraarhorn ; but I have 
never heard any of these dull subterranean noises during the 
day, in my excursions on the glaciers. I have seen an inferior, 
clrevice when 1 penetrated under the glacier of the Viesch. It 
was at least 5 feet wide below, and appeared to wedge out above 
at a height of from 12 to 20 feet. I have never been able to dis- 
eofver in this place, at the upper surface of the glacier, any fissure 



BO 



I'lofi'ssor Hi 



iigi 



. Observations on the 
e. Mot 



L 



wliirh corresponded lo thii one. Moreover, it cannot be doubl 
ed that the lower crr?vice3 are rarer than the others ; and tiM 
are seldom found but in glaciers of the flrst kind, of some e 
tent. I have seen a great number in my last journey od t 
Fiiisteraarhorn. 

" The upper fissures, that is to say, those formed by dajl^ 
are always the widest at the surface, and terminate toward 
the bottom in an angular or wedge form. This form is eqiial)]!| 
■ <^>eerved in the case where the 6s5ure reaches to the rock a 
I to the soil, at least when an inferior fissure docs not meet with ^ 
L superior one. Among the elevated glaciers of the first kind, n 
tapper or surface fissure can take place, because this niass ill 
I alill imperfectly aggregated, and contains much air, so that tl 

langes of temperature easily effect the separation of the gntini 
I from one another. Moreover, in years abounding in snow, n 
I ftaeurcs are observed. It is only when the mass oC these glacier 
I la deep, or when some time has elapsed without their bavinj 

in covered with new strata, that the fissures which a 

kfbrmed at the bottom during the night or winter, penetrate eve^l 

I to the superior surfnee. Rut to epcak properly, the fissure itss 

I does not penetrate higher than'the third or fourth annual straluiq 

I 4f snow ; and it is only when widened that the frozen ice whid|4 

I Ugain covers it crumbles and falls into the opening, or is reduce^fl 

fttodusl by the currcntof air which escapesfrom it. It isgeneralljfV 

, AckiiDwK'dged, that in the elevated glaciers of the first kind, iHSM 

the fissures widen towards the bottom, and contract toward^f 

the top ; and also, that these tissures are much more dangerotlftV 

tlian those of the lower glaciers which coniract towards 

bottom, because the inferior crevices of these glaciers do do^ I 

close in winter. In agreement with these fact's 'I i^i as we hava f 

already seen, that in a glacier of the first kind, its mass, on ap^] 

proaching the soil, where it is continually melting by mean^a 

of the heat of the earth, develops itself, arranges itself e 

becomes more and more like iu its texture to a glocier of thwl 

Kcond kind.'" 

We are entitled, from what precedes, to conclude, that the su( 
ccsuon of the temperatures of day and night, summer and wiiv-1 
Icr, constitutes the upper and under surfaces of the glaciers iDto^^ 
opposite states. The reheating produced during summer^ aiuLj 
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by the periodical return of the heat of each day, determines in 
the upper surface a state of tension opposed to the state of the 
inferior surface, and the inverse effect result from the recool- 
ing which affects the upper surface during the winter and the 
night, whilst the temperature of the otlier remains always the 
same. Consequently, by this opposition, the upper fissures are 
formed during the day and during the summer, the lower cre- 
vices during the night and winter. Each fissure presents at 
the beginning but a small aperture formed in the upper or lower 
surface of the mass of ice, in a state of tension. Its enlarge- 
ment is gradual, as the influence of the atmosphere and the 
course of the temperature in the interior of the glacier ; it often 
finally traverses the glacier in its whole extent, and then it opens 
further, forming a wide and frightful fissure. There is still to 
remark concerning the course of fissures, that in the glaciers 
nearly horizontal and very long, such as the inferior glacier of 
the Aar and that of Aletsch, we never find them very wide. In 
proportion as the declivity of the glacier is steep, the fissure 
becomes wider. This appears to depend on the more or less 
great resistance which the glacier has to overcome in its pro- 
gressive movement.'' 

We shall terminate this article by relating some considera- 
tions of the author concerning the periods of progression and 
retrogression which he has observed in the glaciers, a subject 
which he proposes to study afterwards in a much more accurate 
manner. '^ Each glacier of the second kind,'' says he, ^^ is, as we 
have seen, originally a glacier of the first kind ; having arrived 
at its second state, it advances to dissolution. When, by a series 
of years abounding in snow, the glaciers of the first kind accu- 
mulate in an extraordinary manner, they produce equally to- 
wards their lower border glaciers of the second kind of great 
magnitude. These colossal masses, more extended in all their 
dimensions than they are in general, necessarily reqtiire a longer 
time to dissolve ; and as their progressive movements continue, 
they advance also much further into the inhabited valleys. On 
the contrary, the glaciers of the first kind, which are not so 
thick, never produce large glaciers of the second kind ; then 
those of less magnitude are dissolved before they reach the 
bottom of the valleys, and appear to contract themselves. More^ 
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Mr Hardie on the Geologtf of Central India. 
over, the general tetnpcrnttire of the year has duubtless tion 
influence, but every thing demonstrates that this infiuence 16 ■ 
tt^lher of secondary impiirlanee. 

" It is probable that ail the glaciers extend themselves dowj 
wards with nearly the sanie rapidity ; if their velocity be knuwi 
we might be able to calculate beforehand their future prc^rei* 
aion or retrogression ; which would be of great importance fat 
the cultivation of the Alps. It is difficult to appreciate wb«( 
would be necessary to allow in this calculation to the resistanoc 
which the movement of the nearly horizontal glaciers expi^ 
riences. All the measures known to me of the progresidve ad> 
Tance of the glaciers are false, because they are taken by tht 
distances from the inferior extremity of the glacier to a deter- 
minate point, without taking into account the melting which 
lias taken place at this extremity. Therefore, since we attri- 
bute in this manner to a glacier a progression of from 40 to fi^ 
fcet per annum, a more accurate measure would unquestionably 
give a much more considerable distance. The points to chooaf 
for this observation should be taken only on the glaiicr ilsei( 
nd on its two borders." — BUfHothque UnivfnelU, 1830-1. 



On the Geology of the Secondary Formation of the M^/wOT 

District. By J.^mks Habdie, Esq, Residency Surgeo% 
Oudeypore Meywar, Member of the Asiatic Society, of th* 
Medical and Physical Society of Calcutta, &c. In a LeUMT 
to Professor Jahkson. 

SlK, 

X HODUH a long poriod of time has elapsed since you did 
' the honour to publish in the " Edinburgh New Philosophi 
I Journal " the paper to which this letter refers, I have had 
f tqjportunity of perusing ii in its printed form till very Istelil 
, when the state of ray health led me to visit Calcutta. I shoiiU' 
J otherwise have long ere this made some reply to the queries con- 

tuned in your editorial notes. Since drawing up the paper 
.question, I have had several opportunities of making new ob, 
r fervations on the geology of Central India ; and have thus beeq 
anabled lo correct many inaccuracies into which I at first fell* 
^freUhowever, that any thing I can communicate on 




On the Bandfo QuaHz-Rock. 83 

lerpsting subject must, to soy the Imst, be vaf^ne and unsotis- 
laclory. Situated as I ha^'e been, m a remote comer of Hin- 
doetan, I have be«n deprived of all means of reference to Itbra- 
ricB, museums, 8:c. and, inexperienced as I am, 1 feel that I must 
have left much undone which e\-en the opportunities of obser- 
ratioD I have enjoyed raigtit, if under more fuvourable auspices, 
have enabled me to perform. But enough of this. 

I shall now reply .in as distinct and hriof a manner as I pos- 
sibly can, to the queries and observations embodied inyournoten. 
And, first, with regard to Note p. 384, Vol. VI. of your Journal. 
Vou seem inclined to believe that, in describing the qiiart^-bed 
near Bandeo, as iKing divided into horizontal strata, while the 
including clay-state strata arc arranged in a vertical positiMi, 
I have confounded the natural joints which so frequently occur 
in quartz-rocks with the true planes of stratitication. It may 
be BO ; and I have often wished for another opportunity of veri- 
fying my first observation, made while on a march with my 
corpa through an enemy's country. This opportunity has as 
yet been denied me, and I am unwillingly compelled to leave 
the subject in its present unsettled state. I muRt, at the same 
time, remark, that with the jointed or fissured appearance de- 
scribed by Captain Dangeriielil, as quotod by you, I am per- 
fectly familiar. It is a most characteristic ft-ature of the pure 
while quartz-rocks of this district; many of which are so tra- 
versed by cracks, that their original stratiform structure is com- 
pletely ol»ctired, and their whole mass resembles a congeries of 
angular and rhomboidai fragments closely packed together, but 
unconnected by any apparent cementing medium. The quartz- 
rock of the Bandeo bed does not belong to this variety ; it has 
a schistose texture, and its stratiform structure is very distincdy 
marked, nor is it, generally speaking, characterized by the joints 
and fissures of the other. On the contrary, it is distinguished 
by the immense extent and continuity of its tabular masses, 
enormous slabs of which may be raised without difficulty, and 
tbeae, in some parts of India, are used in place of beams in 
roofing, and are made to span from wall to wail, even in halls 
(rf large size, without risk from fracture. 

Thih rock Captain Dangerfield sometimes describes as horn- 
itone, sometimes as flinty slate ; but, by whatever name it may 
f3 
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be distinguished, it is, in its luineralogical characters, more n 
\y allied lo quartz tliati to any uther rock, aod is most exteiw. 
aively distributed throughout Hindostan as a member of the. 
clay-slate series, lu many situations it is found passing into 
the pure white quartz-rotk on one hand, and into the clajr- 
slates un the other. The horizontal position of the strata near 
Bandeo appeared lo me at the time lo be very distinctly 
marked ; and, at an after period, 1 requesletl a friend to viak 
&e s|»t, and to favour me with his opinion on the subjec(.i 
His observation entirely coincided with what I had previously 
Mppused to be the fact, and !ie furnished me, at the same time^ 
with a sketch of the appearances presented, whici) led to a sindi^ 
l^r conclusion. It is but fair to state, that my friend had oO^ 
piode geology his study, and in my own mind, I confess I I 
pot perfectly satisfied un the subject. This hesitation on my pattr 
has ai'isi-n from after rtflcction ; at the jieriod when I wrote th«; 
account published in your Journal, I had not the slightest doiifa^: 
'flf the correctness of ray statement, I have since been soniQ^ 
4mea inclined to believe that the bed in question was a pecuUn 
modification of one of those numerous rectilinear quartz veinf 
Vhich traverse this country iu all directions, and which may fr^ 
^UfUtly be 'traced over a considerable stretch of surface, 0( 
forming the spines of the hill ranges, These very generalljc 
follow a direction parallel to the planes of stratification, 
last case, the rock in the vein might have been liurizontally stni^i 
titled, while the bounding day-slates might have retained tfa^ 
general vertical position of the strata of the neighbourhood. ^ 

I would now offer a few words in reply to the observation! 
contained in Note, p. 123. Vol. VII. And, in the first places 
I must plead guilty to the charge of having been obscure aoj 
indistinct in describing the geology of the Chcctore Hill. Tbf 
fact is, my ideas on the subject were at that time very vague and 
indefinite ; and, in endeavouring to avoid being too precise on^ 
point upon which I felt my own want of information, I ham 
fallen into a contrary extreme, and have presented you with a^ 
account so indefinite as to render it utterly valueless. I sbaO 
now endeavour to remedy this evil, though I must say that ll 
subject is still involved in much difficulty and obscurity. 

The " clay- slates," or rather the sandstone slates and sbalel 
upon which repose the waved quartose strata of Cheetore, be 
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long apparently to that series o^ rocks which the late Dr Voye* 
ay * proposed to distinguish by the general name of the ** Clay- 
alate Formation ;^ a formation distinct from the day^late of Ja- 
meson {Thonschiefer of Werner). Captain Franklin f, how- 
ever, has endeavoured to identify the rocks of this series with 
the new red sandstones of England, and his ideas have been 
very generally adopted in this country. The new red sandstone 
formation is now described as being one of the most extensively 
distributed surface formations of Hindostan ; it consists of a 
series of shales, slate-clays, some of which it is impossible, as far 
as their mineralogical characters are concerned, to distinguish 
from the older slates, sandstones, sandstone-slates, with asso- 
ciated conglomerates and breccias. This series reposes, some- 
times directly, upon granitic rocks, sometimes on the clay-slates, 
and sometimes upon rocks probably identical with the old red 
sandstones; while, in particular districts, it overlies the coal 
measures. It is characterized, in general, by the nearly hori- 
zontal position of its strata, by the absence or great scarcity of 
organic remains ; and^ to the west and north-west of Ajmeer, 
by associated deposites of rock-salt and gypsum ; but these last 
have not, as yet, been discovered in Central India ; nor have 
they been found in connexion with the vast sandstone tracts 
which form the southern and north-eastern barriers of the val- 
ley of the Ganges and Jumna, &c. 

Saline efflorescences, indeed, consisting principally of muriate 
of soda, with associated sulphate of soda and carbonate of 
soda in small proportion, are every where observed in these dis- 
tricts, and the soil is also very generally impregnated to a great 
depth with a similar saline compound, which is extracted by 
Uxiviation, and crystallized for common domestic purpose?, under 
the name of kharee Nimuk (t. e. bitter salt) ; but such soils do 
not seem to be peculiar to the sandstone tracts, at least they 
have been observed in situations where it would be difficult in- 
deed to trace any connexion between them and the occurrence 
of rocks of the formation under review. A less exceptionable 
argument might perhaps be derived from the fact, that brackish 
wells are frequently met with in the sandstone tracts, but even 

* See Transactions of the Physical Class, Asiatic Society, Part I. p. 10. 
t Ibid, p. 103, also p. 191. 
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these ma.y have deriv<>d their saline properties from the soil; 
nor is their occurrence conlinetl exclusiTely to such tracU. 

NJAttay of the saline soils of the Gangetic provinces have uiib- 
)douhtedly been transported from a great distance. 
It is nut my object at this time to give a minute description 
of the Indian new red sandstone formation, or to point out all 
of the different forms tn winch the rocks composing \\. exist. It 
will be sufHcienI for my purpose to remark, that, interposed lift. 
tween the older and highly inclined strata, and a, horizontally 
stratified limestone series, which is sup)H>scd to be the type of 

(the lias of England, there occurs an immense sandstone depo- 
vite, which flanks, throughout the whole of India as yet eift- 
!Kuned, our great primitive districts, as well as our overlying \s&^ 
Wcks, to which latter it is subjacent; and that to this great foK- 
piation the hill of Chectore, as well as the neighbouring bou» 
dttfy ranges between Meywar and Harvistee, belong. A com- 
taon variety of this sandstone resembles, in its mineralogittd 
^aracters, a nearly pure tjuartz-rock. It is hard, compact, and 
U almost entirely composed of quartz, having very little ol (he 
appearance of a re-uiiited rock. Of this variety consist the 
waved strata, which form the summit of the Cheetore Hill, and 
a similar variety is observed topping the boundary ranges juat 
alluded to, and is also extensively distributed throughout tlw 
whole of Harvistee, in which district it rises into low tabular 
hills and ranges, and in some one or other of its modiftcatiooit 
is spread over the greater portion of the plateau which this dift> 
trict exhibits. It is occasionally concealed from view by irr^ 
gular patches of the lias limestone above alluded to. 

The shales, sondstone-slatcs, slate-clays, &c., belong to the 

same era. In many instances, the inferior shales much re- 

L,. aemble those of the coal-measures, and future observation may 

^^H probably discover in some of them deposites analogous to thott 

^^H described in the (reolo^cal Transactions, as underlying the ma^ 

' nesian Umestones of England, and which have been identified 

with several remarkable continental formations. This, however, 

IB a point for afler consideration ; and, in the mean time, tbe 

whole series, including slates, saiulstones, &c., we are in the 

habit of considering as the type of the »«ip red sandslone Jbr- 

matitM, the phrase being understood in its most extended a«ue. 
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I'he strata of this great series are, generally speaking, coo- 
fonnable one to another, though partial exceptions to thia rule 
may here and there be observed, more especially in tlie vicinity 
of the highly inciinrd strata of the primitive class. The waved 
appear^anee of the Cheeiure strata is cnninon throughout the 
whole of Harvistee, and is also occasionaUy olwcrved in the north 
of MalwB, Meywar, &c. But the defleetion from the usual ho- 
rizontal position is trifling when considered on a large scale. The 
strata forming the Tocky summit of Cheetore, as well as the slates 
of its base, boili, I believe, exhibit this waved aspect I had 
not, however, an opportunity of ascertaining the point in a per- 
fectly satisfactory manner. Similar slatesoccuf in the neighbour- 
hood, arranged in a perfectly horizontal position. 

The oUi red sandstones do not exist in this portion of the 
country, as a. well marked and characteristic formation. There 
are many rocks, however, which future observation may prt^ia^ 
bly identify with members of this series as it exists in England. 
There is a belt of quartzose rocks which flanks, a little to the 
westward of Chectore. the newer sandstones, and which is in- 
terspersed between the latter and the primitive strata of Mey- 
war. The rocks of this bell, consisting of alternations of a very 
compact quartzose rock of a whitish or greyish colour, with a 
kind of red fetspathose porphyry of a crumbling nature, and 
occasionally somewhat conglomerated texture, dipping under an 
uigle of upwards of 46" under the nearly horizontal strata of the 
north of Malwa, &c, ; but their geology has not yet been mi- 
nutely examined. A narrow linear range of hills (the Mokun- 
dura Hills), composed of a coarse-grained sandstone, the predo- 
minating colour of which is red, and which is arranged in strata 
inclined hke the above at an angle of upwards of 45% may be ob- 
served in the south of Harvistee, and separating that district from 
Malwa. This range, a branch of the Chcetore tabular chain^ 
stretches in a direction NW. and SE. The strata composing it 
basset out from beneath the horizontally stratiHed rocks of the 
Harvistee plateau, and present a Imid nnd bluff escarpmeol on 
Uie Malwa side, the level plains of which latter district abut 
agunst the range, and are, generally speaking, in ihis portion 
of the country, covered with a deep alluvium, protruding 
\i which the newer BandatoDes and liuiestones are here and ~ 
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tbere observed, uccaHanaliy within a few yards of llie basset 
edges of the inclined sandstone strata. 

Outcroppings of a similar formation of older sandstones may 
also be traced in the ranges which bound Hurvistee to the north ; 
and here a narrow belt of these rocks would seem to be intee. 
posed between the newer series and the strata uf the primitive 
district, which branches off from Ajmeer east towants Bhurt- 
poor. Similar appearances have been describt-d as presenting 
themsi'lvcs elsewhere; but, as surface rocks, the old red tand^ 
atones have aUmiled range, as contrasted with the other surface 
formations of this portion of India; though, perhaps, we may 
be entitled to conclude, from their occasional protrusion in «tufr 
tions so remote from each other, that there exists a great intah 
nsl formation of rocks of this class. 

The limestones which we are in the habit of describing as ay* 
nonymous with the liaa limestones of England over-lie the sands 
stones, and are arranged in horizontal, or nearly horizontal strataj^ 
which are separated from each other by loose calcareo-argillaceoilt 
partings. In their texture they are compact ; they are cbaracts* 
rized by their large conchoidal frncture. Their prevailing colour 
is bluish-grey, sometimes they are ruddish, more frequently yel» 
lowisli. They are very generally covered with beautiful detw 
dritical delineations, and some varieties might be substituted foe 
the Cotham marbles in ornamental architecture. They are tr* 
gillaceous limestones, and may be raised in slabs of any «ze and 
breadth. They are remarkably free from veins, or fissures of any 
kind : the mure comjxict varieties have been employed with su» 
cess in lithographic operations, and as building stones they ar» 
invaluable. • 

The organic remains of these limestones are obscure and tak. 
distinct. This may perhaps he attributed to the compactneae 
9f the rock ; at least, the best marked specimens are only disco:^ 
wred on the weathered surfaces of blocks which have long been 
exposed. They are rarely if ever found in the freshly quarried 
slabs. Protruding from the surface of the strata into the ealc»- 
reo-argillaceous partings, are frequently observed numerous lo- 
baled and ]X)Iymorphous bodies, apparently of an organic ori- 
gin. Captain Franklin slates (see his Geology of Bundelkhund, 
inTransaciionsuf Phil. Class, Asiatic Society), thathe discovered 
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in the lias what appeared to him to be the iragment of a gry- 
phite. The only well marked specimen of a shell which I have 
been enabled to procure, was a fragment of a bivalve, apparently 
nearly allied to the Pecten ; but on this subject I shall not en- 
large at present. It is sufficient to observe, that it is more from 
a consideration of their geological position and mineralogical 
characters, than from their contained organic remains, the infe- 
rence has been drawn, that these limestones belong to a forma- 
don identical with the lias. The subject is still involved in much 
doubt and obscurity. Besides alumina and oxide of iron, these 
limestones contain a small proportion of carbonate of magnesia, 
associated with the carbonate of lime, — an association, however, 
which appears common to almost all the limestone formations of 
central India, from the primitive marbles or dolomites down to 
the imperfect rock formation known best by its local name of 
kunkur. A perfectly pure carbonate of lime I have not yet 
observed, though I have analyzed a consideraUe number of spe- 
cimens of our finest marbles, as well as limestones from different 
parts of the country. 

The formation under review is an extensively distributed one ; 
it generally occupies plains and low lands through which pro- 
trude hills of sandstone. The depth of its beds would not 
appear, in any »tuation hitherto examined, to be great ; and 
it has probably been subjected in a most destructive degree to 
the agency of those great denuding causes which are supposed 
to have exerted their energies with such amazing force over the 
whole surface of the globe. At least, this is the eattest way of 
accounting for the total disappearance of such limestones from 
many of our sandstone plateaus, and for the irregularity of the 
patches, often insulated and detached, in which they occur. 
7%e UmeHoney as weU as the sandstone strata^ are occasionatty 
muih inclined in the neighbourhood of the primitive rocks^ and 
in many sUuations have obviously been subjected to much vio* 
lence and distortion. 

To Professor Jameson. 




Sio^aphy of the lalt Dvoald Carmichjkl, Esq. Captain 7Srf'l 
Rtg'witnt, Fellow nfihe Linufon Society •. 

tV hile it is highly desirable ihut every oounlry should liavi! Ui 
just share of credit fur ihe men of literature and science whidi 
it has produced, there is no individual, considered in himself, tt 

whom the place of his birth has been less important in forming 
hia character, than the naturalist, and with whom, therefore, it 
may be less necessary to record it. Nut because his life reflecti 
no honour on irs nataJ soil, nor bei-^iuse he is himself insensibi* 
to the glow of patriotism ; but because the sympathies of tbfl 
naturalist extend beyond his own home, and Universal Natur* 
claims his attention. Amidst the multitude of organized beings, 
(he individuality of hia own being is less to him than to othen. 
His eye ranges from pole to pole, while his hand is stretched 
over mountain and valley, lake and wood, and the spot which 
has presented him with a new genus or a peculiar fomtatitHV 
becomes attractive to liis thoughts as the dwelling-place of bit 
fathtrs. His breath seems as if Ural drswn where he experi«a. 
ced the ecstacy Ihat arises from the conviction of having discO' 
vered what had escaped the observation of others, and wbi<^ 
stands hitherto recorded only in the annals of the Almi^ity i^ 
creation. The naturalist thus becomes the revealer, as it were^ 
ofa Uttle world, wherein ihe divine power and wisdom are dis* 
played in new relations ; and, while accustoming his eye to b»* 
hold in every object a particular manifestation of infinite intel* 
ligence, he sees in each law the operating hand of the Almighty j 
in each being the life of the Eternal ; in each climate Hia 
unity ; in every distant planet His ubiquity ; in every provi- 
uon the fulness of His mercy ; and iu the constancy of their 
action His truth ; while in the struggle to grasp the whole in 
his own finite comprehension, the naturalist possibly furg^ta or 
loses sight of self. 

The island of I.ismore, in the county of Argyle, and one of 

" In Di Hooker'a weU known and excellent " Botanical MlsceUany," 
there in h biogniphj of our late exci?11ent friend and pupil Carmirhaei, by 
our fornier pupil, the Kev. Colin Sinitb, minister of lnvt:rar}'. We extract 
from Mr Smith's memoir some of tlie more interesting partlcuian.— £dii. 
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(lie Hebrides, was the birlh-place uf Du^ald Camiichaci, in 
1TT9. Born uf parents who were in easy eircumstances, he wss 
early designed for a learned profession ; and, though the oppor- 
lunilies which the parochial school afibrded might not ))erhaps 
be very great, nor calculated to enlarge the youthful mind, the 
eye of genius is ever open, and ready to avail itself of every 
advantage. While his schoolfellows wi.re scattered over the 
play-ground, pursuing their own wild i;aitibols, young Car- 
michael might he seen in some neighbouring field, gathering 
and examining the flowers which grew there, or searching i 
some fosse for the organic remains thai were then plentifully 
scattered throughout ihe mosslands of Lismore. Thus do the 
amusements of the boy " cast their Blindows before," and often 
exhibit an oulhne of the pursuits of the future man. He was 
regarded by other boys, generally, with contempt or astonish- 
ment ; and, had not hts habits of silence and retirement been 
occasionally broken by indications of spirit, which checked the 
insolent and awed the timid, while he was characterized by uni- 
form gentleness and a more than ordinary capacity for leaning 
the prescribed lessons, his schoolfellows would not have fuled 
to consider bim a fool. 

This love of observation and experiment, which so far over- 
came bodily comfort, attended Mr Carmichael through life, t 
cumpanied with an equally strong mental characteristic, that 
stamped him as an individual who listened principally to the 
vcHce of experience, and maAeJact the ground of all his reason- 
rnga. From a very early age it was remarked of him, that he 
only believed what he could see positive evidence for, so that 
the fireade stories of apparitions and goblins that are firmly 
credited in the Highlands of Scotland, and which caused the 
hair of the aged natives to stand on end, only excited his laugh- 
ter. He bad never witnessed these appearances, and seeing n 
use in them, he did not believe in their existence. Bui this in- 
credulity was sometimes not comfortable to others ; for, t 
quainled with the spots that were famed as the haunts of fairies 
and other preternatural visiianis, he would slip out alone in the 
evening, and carrying his violin, of which he was very fond, i 
der his arm, and concealing himself behind sotne tree or rock 
that was celebnited for gboetly af^waranceB, he would there 



92 Biogra}ylty of the /ale Ciiplaiu Dugald CaTmichael. ■ 

await the return of the servants from tin- fold, and alarm them 
with sounds, which, being unexpected, induced llie belief thai 
they proceeded from some iineartlily inhabitant of the spot. 

In 1787, Mr Carmichael was sent by his parents to the Uni- 
versitj of Glasgow, to attend the literary classes, and he seems 
to have made a considerable proficiency in the Greek and Latin 
languages; but il is not surprising if tlic mysteries of metaphy- 
ucal science should have but few charms for him, who looked 
lo things more ihun to opinions ; or that he should have turned 
his attention to medicine, os a study more congenial to Ills pecu- 
liar lafeie. What ardour he cxhiliited, or what progress he 
made during the years spent in attending these classes, cannot 
now be ascertained ; but il is probable thai he did not mahe 
any considerable acquisitions in science, in an university which 
at thai time afforded few facilities, and no stimulants to the stu- 
dent of nature. To a much Idler perioil, Glasgow was almost 
exclusivelv a school for logic and metaphysics; and those who 
are now enabled, in an attendance there, to benefit by the in- 
structions of some of the first teachers of natural science that 
this age dan boast, will hardly coik-eive the difticulties under 
which the student laboured, who, a few years ago, might have 
finished his curriculum without a master to inform him even of 
the authors whom it was necessary for him to consult. 

How detrimenlal this was to the progress of general know- 
ledge cannot be e&tiniated ; but though ^Ir Carmichael went to 
Edinbui^h lo finish his studies, there is reason to believe that 
be deeply felt the disadvantage of not being earlier instructed in 
the first principles of natural science. Several years afterwards 
he writes, — " The plan adopted by several continental nations, 
particularly the French and the Swedish, of making natural his- 
tory a branch of education in the public schools, possesses many 
advantages over the old Gothic system, to which we still cling so 
periinaceously on the English side of the channel. To those young 
men who are destined lo pass a great jjortion of their lives 
in regions far removed from iheir native land, the study of na- 
tural history ailbrds intervals of pleasing recreation from the 
fatigues of professional duty. This study, aided by a know- 
ledge of a few of the modem languages, is the surest passport 
to the best society. It occupies those idle hours whicli would 
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otherwise lie heavy on the hands of the young, or incite, per- 
haps, to dangerous irregularities. It affords exercise to the 
mind, and frequently adds to the sum of human knowledge. 
It has also over every other study, this peculiar advantage, 
that whithersoever fortune may direct our footsteps, materials 
for it present themselves to our view. The pathless forest, the 
arid plain, the alpine rock, the desert island^ tender by turns 
their varied and inexhaustible stores, and demand of us only 
exercise of body as the price at which they will furnish us with 
food for the mind. Even the boundless waste of ocean, which 
the common traveller views with an eye of apathy or apprehen- 
sion, yields to the naturalist a rich harvest of amusement and 
instruction. A man possessed of a taste for natural history, has 
it in his power to amass a store of subjects, wherewith he can 
associate a train of agreeable recollections sufficient to afford him 
amusement during the remainder of his life ; not to mention 
the pleasure he must feel in sharing his discoveries with those 
who have the same taste with himself, but who want the oppor- 
tunity of indulging it. 

** There is no denying that this branch of education may en- 
gender a host of unfledged philosophers, who will fancy, on 
their outset in life, that every thing must be new to others 
which appears so to ourselves ; and when such undertake to 
viat remote countries, and communicate to the world the result 
of their observations, we must be prepared to meet with a little 
vanity and egotism, inflated language, extravagant theories, and 
deductions not always the most l^itimate. With these draw- 
backs, however, the journal of a young traveller moderately 
skilled in natural history, will prove infinitely more interesting 
ta the intelligent class of readers, than that of a person who it 
totally- ignorant of that branch of science.'*' 

After taking his diploma as surgeon, in the University of 
Edinburgh, MrCarmichael returned to reside with his father 
at Lismore, where, as may be imagined, l>e again applied to his 
favourite pursuits. But his circle of observation was limited, 
for this island does not abound in such productions as attract 
the eye of a young botanist. It is but little elevated above the 
level of the sea, and entirely formed of a bluish coloured lime- 
stone, more or less crystallized, which is occasionally traversed 
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by vehis of ffreensttnie, and once only by a vein of pttchtttmA, 
scarcely an inch in thickness, and exceedingly friable. The stui 
bu-ety coats the rocks, which put forth their bald foreheads is 
every portion of the best cultivated fields, giving to tiiis fertUs 
island the appearance of a heap of stones, and rendering \hk 
spade as necessary an implement of husbandry as the plough: 
The plants found on it are not numerous, con^sting chiefly of 
a few Orckideix, Primtilace<e, ScuvifragiB, Cruciferee, &c. ; and 
though the neighbouring mainland presents a greater variety of 
soil and elevation, we cannot believe that Mr Carmichael wouM 
have made much progress in the knowledge of classification, fM 
leas have acquired his quick botanical eye, in a situation when 
he was excluded from the benefits to be obt^ned from boola 
and aympalhy, and where the list of native vegetables is by no 
means large. It is probable that his attention was at this tion 
turned rather towards mineralogy, and that his sight was not 
indifft-rent to the majesty and beauty of the hills which fona 
the great glen of Scotland, nor his mind inactive in speculating 
upon the manner of their formation. It was indeed a statiaO 
calculated lo arouse the slumbering spirit of the geologist ioto 
activity, and more callous observers than he who is the subject 
of this memoir might have their admiration excited by thoss 
moimtains which enclose the island of Lisniore, as in a niighty 
amphitheatre, and which present so many and such varied a^ 
peels. 

In 1796, being appointed assistant -surgeon to ilie Argylfr 
sbire Fencibles, then stationed in Ireland, Mr Carmichael had 
an- opportunity of extending his knowledge of the workings of 
Nature. Yet he has not left behind him anything which enabls 
us to trace what progress he there made in science. When ths 
advantages of scientific instruction are wanting in youth, yead 
of after labour became necessary for the student, during whiob 
we may find him labouring assiduously to compass the first el» 
ments of knowledge, and carefully treading the paths wbit^ 
others have trodden before him, in order to ascertain what baN 
been already done, and what yet remains to be effected. Foe 
nine years, during which he was stationed in Ireland, Mr Car- 
michael seems to Iiave been preparing his mind for future diaco- 
veries, and, by a fortunate coincidence, Robert Brown, the first 
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botanist of this ajje, beld b Ktmilar appointment upon the fiatne 
station. That the advantaf-es arisinj^ from ihis circumataDce 
were improved by Mr Carmithad, can hardly be doubled; 
and an intimacv was then formed between him and the great 
British botenisl, which was renewed in alter hfe, witen each had 
risen to eminence in his respective linu. 

Wliaiever pleasure lie may have received from society such 
OA this, bis eye could mily rest upon objects that others bad dis- 
covered long before, and bo long as foreign lands lay untrodden 
and unexplored, Mr Carmicliael could not but have a longing 
desire to visit them. He therefore glaiUy embraced the oppor- 
tunity of entering ilie 72d regiment, in hopes of being sent to 
some foreign station ; and whether it was that he deemed it 
most conducive to his interests to drop bis profession as a sur- 
geon, or, as is more probable, that he found his duties interfere 
too much with bis favouriie pursuits, he exchanged the lancet 
for the sword, and entered the 7Sd regiment as ensign. la 
1805, his wishes were fully accomphshed ; the corps to which he 
belonged being one of those which formed the expedition under 
Sir David fiaird against the Cape of Good Ho|>e ; and, front 
this period, he carefully noted whatever occurred to him that 
was deserving of remaik, keeping a diary, in which, from time 
to lime, he entered such observations on men, opinions, climate, 
plants, &c. as might be instructive to others, or amusing to 
himself. He was engaged in the action with the enemy which 
took place on landing at the Cape ; and from the account which 
be gives of it, as well as from his general description of military 
movements and stations, we learn that he made his new profea> 
son bis study, and that he was not contented merely with being 
an officer, but brought his talents to bear on bis occupations, 
until he knew the general duties which he might have to per- 
form, as well as the general rules of the^ military art. Colonel 
Grant, who then commanded the 72d, seemed to have duly es- 
timated his merits, and desired his promotion ; but, having been 
wounded in this engagement at the Cape, Carmichael lost, in 
consequence, an active friend. He always spoke of his profes- 
aion with a warmth of a soldier, and of his brother officers with 
fondness; a fact, indeed, which also proves that bia own deporu 
loent was such as commanded their regard. 
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Of this brave action which tenninated so favourably for the 
British arms, we shall give the description in Captain Car- 
michaers own words. 

^* The expedition under the command of Sir David Baird, 
which was destined to act against the Cape of Crood Hope, con- 
sisted of the 1^4th, 38th, and 8Sd regiments, commanded by 
Brigadier-General Beresford ; and the 71st, 7Sd, and 93d, com- 
manded by Brigadier-General Ferguson ; three companies of 
the Royal Artillery under General Yorke ; and two squadrons 
of the 20th Light Dragoons. To this force must be added the 
59th regim3nt, eml>arked for the East Indies, which was or- 
dered to co-operate with us in the reduction of the Cape. The 
naval force, cbmmanded by Sir Home Popham, connsted of two 
64 gun-ships, and one of 50 guns ; two frigates, a sloop of war, 
and two gun-brigs. 

<' The expedition sailed from the Cove of Cork on the 2d 
day of September 1805, and, on the 4th of October, the fleet, 
amounting to about seventy sail, came to anchor in Funchal 
Roads, off the Island of Madeira. We weighed anchor again, 
and directed our course for St Salvador, on the coast of Brazil, 
where we arrived on the 12tli of November, with the loss of the 
Britannia Indiaman, and the King George transport, with Gre- 
neral Yorke on board, which were wrecked on the shoal called 
the Racers, off Cape St Augustine. Leaving St Salvador on 
the 26th of Noveml>cr, we made the Cape of Good Hope on 
the 3d of January 1806; and, on the evening of the 4th, the 
whole fleet came to an anchor in the channel, between Robin 
Island and the Blueberg. 

" Early on the morning of the 5th of January, General Be- 
resford^s brigade made an attempt to land ; but, on approaching 
the shore, the sea was found to break with such violence, that 
it was thought prudent to desist. As that part of the coast was 
known to be subject to a heavy surge, and the situation of the 
fleet was such as forbade any unnecessary delays, the Diomede, 
with the transports carrying the 38th regiment and General 
Beresford, was dispatched to Saldanha Bay, and the whole fleet 
would have followed next day, had not the Highland brigade 
been fortunate enough to effect a landing al)out six miles far- 
ther to the southward, in Sospiras Bay. The enemy'^s riflemen 
3 
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appeared lurking among the bushes, and showed a disposidoD 
to annoy us ; but they were speedily dislodged by a few shots 
from the gun4>rig8 that covered our approach. The only serious 
aosident that occurred was the loss of one of our boats, having 
OD board about forty men of the 9Sd regiment, which was over- 
set on a biink of shore-weed, and every soul lost. 

^ The 7th of January was employed in disembarking the re- 
mainder of the troops and the field artillery. Five hundred vo- 
lunteers from the ships of war and Indiamen were also landed, 
for the purpose of dragging the guns, a service which they per- 
ibmied with their accustomed enthusiasm. At four o^dock, on 
tlie morning of the 8th, we moved from the sand hills along the 
road that leads over the shoulder of the Blueberg. When we 
arrived on the crest of the hill, we perceived the enemy drawn 
up on the other side. Our disposition was soon made. We 
were formed in echellons of brigades; the left, or Highland 
brigade, being about two hundred yards in advance of the 
other. In this relative position we advanced, sometimes in line, 
at others in file from the heads of companies, according to the 
nature of the ground. We no sooner arrived within the range 
€i the enemy^s artillery, than he opened his fire on us from 
twenty field-pieces, which were advanced considerably in front 
of bis line. The action, on our side, was begun by the grena- 
diers of the 24th regiment, sent to dislodge a body of mounted 
riflemen, which occupied a rising ground on our right flank. 
This duty the grenadiers performed with great intrepidity, but 
not without serious loss : Captain Foster being killed on the 
spot, and fifteen men either killed or wounded. 

^ The line, in the mean time, continued to advance over a 
tract of ground where we were buried up to the middle in heath 
and prickly shrubs. Owing to some misconception of orders, 
we began firing before we had arrived within killing distance of 
the enemy ; but this error was speedily corrected by the rapi- 
dity of our movement, which alarmed him so much, that, by 
the time we came within a hundred yards of his position, he be- 
gan to retreat. This he effected in very good order ; for, to 
tell the truth, we were in no condition to molest him. Fresh 
from the cool bracing climate of Ireland, then cooped up for 
five months on board of crowded transports, a march of six 
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j hours over the scorching sands of Africa, exhausted us to auck 
I & degree, that even the exhilarating Mght of a fijing enemy 
[ could not prevent immense numbers from escaping to the rear. ' 
'* Our force of every description iu this action was about fiw 
thousand men ; that of t)>e enemy three thousand. The loM 
was nearly equal, being about lliree hundred lo killed and 
wounded. After the engagement, we advanced as lar as Rdtt 
Valley, where we received from the fleet a supply of provisicHS 
and water. Next morning we marched on towards Cape Towi^. 
and had approached within a few mites of it, when we were tail 
by a flag of truce, demanding a cessation of hostilities for fortjtr. 
eight hours, in order to arrange terms of capitulation. Sir Dik 
vid Baird returned for answer that they should have six hotiit 
only, and that, if the place was not surrendered at the expiratioa 
of that period, he would enter it by storm in the course of ttur 
night. This menace had the desired efiect, and the 59th regh 
ment marched in that evening and took possession of the Hnca 
The rest of the troops lay on their arms, at llie mouth of the 
Salt River, until three o'clock c. m. next day, at which Iiouf 
the British flag was hoisted on the castle, a royal salute wu 
fired by the ships of war, and the Highlatul brigade marched t» 
Wynberg. 

" We thus, without much difficulty, got possesion of tl»- 
capital, but Jansen was still unsubdued. After the action it. 
Blueberg, he had retired with his whole force to the pass et 
Holieotoi's Holland Kloof, where he designed to establish hint 
self in sucli a manner as should cut off the communication of 
Capetown with tlie interior. With a view to dislodge hia' 
from this stronghold, the Highland brigade and 59th regiment 
inarched on the IStli to Steltenbock, and were followed, ina 
few days, by Sir David Baird in pcrsm. After some prelttn* 
nary overtures between the two generals, a negociation was tsC* 
on foot, which terminated in (he formal cession of the whob 
colony to the British arms." > 

" The regiment being ordered to Capetown, Captain Caft- 
michael has time to describe its remarkable features, 

" The first thing which arrests the attention of a stranger, oo 
his arrival at Capetown, is the wonderful diversity in the fes- 
turei, colour, and costume of the various descriptions cf peopi* 
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who crowd riie streets. He feels himself amazed at 6ndiBg 
himself in a sort of Noah's Ark , where he meets with more va- 
rieUes of one species than the patriarch hod under hia charge of 
the whole animal creation. Here he may see the pure spotless 
robe of the Hindoo rubbing against the painted karos.s of the 
CafTre and the soot-stained sheepskin of the Hottentot; here 
the barefooted boor from the snow mountain stares ai the po- 
lished boots of the London cockney : here he may contrast the 
crop of the Pennsylvanian with the pendant crown-lock of the 
Chinese: here the Brozthan may shake hands with the Malay, 
and the Guinea Negro with his brother from Madagascar. In 
the midst of this motley group, Europeans of every description, 
dther as traders or prisoners of war, pass in review before him. 
The geographical position of the colony will account, in K)me 
measure, for the concurrence of these heterogeneous elements of 
population. The peculiar circumstances under which it was 
originally established, facilitate the emigration of people from 
all parts of Germany and the north of liurope. The revocation 
of tlie Edict of NanW drove numbers of French Protestant fa- 
milies here for refuge ; the practice of discharging soldiers in 
the settlement, after a certain period of service, few of whom 
ever returned to Europe; the extensive communication between 
Europe and India, in the course of which numberless adventu- 
rers were induced by hope, or forced hy distress, to relinquish 
their prospects in the east, and settle in the colony ; and, finally, 
the salubrity of the climate, inviting the martyrs to tropical 
diseases to repair hither for the re-establishment of their health : 
such are the lights of the picture; the shades are furnished 
from the coasts of Africa and the Indian Archipelago. 

*' In a society so constructed, the manners must be as varied 
as the materials of which it is compoFed ; and ages must elapse 
ere they can amalgamate and assume a national form. This 
renders the colonists peculiarly prone to adopt the customs of 
Strangers ; and as these adoptions arc oftener the fruit of ca- 
price than of sound judgment, ihcy are apt sometnTies to excite 
s smile. Can there lie conceived, for instance, a more awkward 
or more ludicrous object than a huge boor heaving up his pon- 
derous shoulders in imitation of a Parisian, twisting his neck, 
and drawhng out " Ilk wit neit," whilst his utmost endeavours 
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cannot throw the corresponding expression into a countenance 
where the muscles are so deeply imbedded in blubber, that et'en 
the convulsions of death could not produce any visible derangor 
inent of features. 

" No difference of ranks exists at the Cape ; and, if the p 
pul&tion be not occasionally reinforced from F.urope, the dw> 
tinction of colour will soon vanish. The intermixture of Afri* 
can with European blood can already be traced in some of tilt 
iirst-rate families in the colony ; the hue of the skin and the lir 
neamenta of the countenance unequivocally betraying their o 
^n. The abolition of the slave trade, and the facility wiA 
which the poorest inhabitants can, by ordinary activity and pep- 
severance, obtain a competency, will accelerate this union, and 
at is probable that before two centuries shall have elapsed, aH 
tbe colours will be blended in one. 

" The complexion of the Cape ladies is, in general, fair, ] 
'haps loo fair. It is of that sickly delicate tint which ittdicata 
iVXclusion from the air and light. It is altogether deficient it 
-ihe hvely bloom which genllc exercise and exposure to the de> 
inents dllTuse over the cheeks of the British fair. Great carea 
taken, while young and single, of their figures ; they are accord^ 
ingly then light and elegant in their form; but they are i 
■tooner married than ihoy begin to neglect their persons, and, fa^, 
indulging in the pleasures of the table, acquire a degree of ob» 
•Uty that renders them objects of disgust. The habit of usiof 
vegetable acids as seasoning to every article of food, soon dc 
iMToys the teeth. So universal, indeed, is this defect, that a fin 
set of teeth never enters as an item into the catalogue of femU 
beauty ; and the total neglect of the brush renders sucli as tb^ 
have offensive to the sight of any person of delicacy. 

" Almost every private house in Capetown is open for the 
■ccommodation of such strangers as have occasion to take lodg- 
bgs for any time in the town. This custom supersedes the use 
of taverns; but, as it was originally the oB'spring of poverty 
and necessity, it will fall into disuse in proportion as tlie inhabi- 
tants become more opulent. The town may at present be aptly 
compared to a large inn on a well-frequented road. The saue 
incessant routine of arrivals and departures ; the same chaotk 
medley of characters ; and the same insatiable thirst of gain. 
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and disregard of reputation in the manner of acquiring it, are 
cbaracterisiic of both. 

*' I happened, some days ago, to step into one of the Ven- 
duties, or public sales, in Capetown, where, among other arti- 
cles, I saw three or four slaves set up lo sale. This was alto- 
gether a new sight to me. I could not without paJn remark 
the anxiety with which those poor creatures regarded ihe per- 
sons who were bidding for them, It seemed as if they wished 
to trace the character of their future maMer in the lineaments of 
his countenance, and showed indications of joy or fear, accord- 
ing to the opinion they had formed of his disposition. 

" Among the terrible reactions produced by the slave trade, 
none is perhaps more merited or more evident than the disso- 
luteness of morals and ferocity of disposition which it creates 
among the ]>eople who are concerned it. The cold-blooded cal- 
culator of profit and loss, the prime agent in this unhallowed 
traffic, feels its influence but in a remote and subordinate de- 
gree. It is when we cast a view on ihose who are placed imme- 
diately within ihe sphere of its action, that we perceive its dete- 
riorating effects; their morals, their temper, their air, and their 
very features confessing its malignant influence. The softer 
sex, more especially, are translbrmed by it into cruel tyrants. 
When you mix in female society, you look in vain for that 
cheerful play of features which indicates a sweet disposition ; 
in vain you listen for that harmonious lone of voice which is 
mellowed by the habit of associating^ith one's equals. 

" The slaves at the Cnpe are composed of more various races 
than are to be met with in any other part of the world where 
the traffic in human flesh is sanctioned. The coast of Guinea, 
Mosambique, Madagascar, Malacca, and the islands of the 
east, have contributed in their turn to supply the colony ; and 
from the intermixture of this heterogeneous group, aided by a 
dash of European and Hollentot blood, a mongrel race has 
sprung up, which exhibits an astonishing diversity of feature as 
well as of disposition. Of all the unadulterated race of slaves, 
the Malay bears the most marked character. He is cunning, 
Active, and intelligent ; but, at the same time, implacably re* 
vengeful. If a Malay commits a fault, and is punished fur it, 
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there the matter terrninates ; but if he is only ihre&tened, and 
fancies the punishment still hanging over him, lie will commit 
the most atrocious actions to put an end to the misery of eu^ 
L^nxe. Desperate under the influence of this impression, be 
-works himself mto a state of dehiium by swallowing opium; 
then draws his kriss or dagger, and stabs the whole family, 
slaves mid a!). Having glutted his vengeance within doors, be 
sallies forth into the street, and, plunging his weapon into every 
living creature he meets, whether it be man or beast, he never 
ceases until he is shot, or is otherwise dit^bled from doing far- 
ther mischief. 
I . "It is owing, in some measure, perhaps, to the dread of ilna 
i -JBvage retribution, that the slaves are treated beyond comparison 
belter at the Cape than in any other European colony ; thou^ 
it nuist be allowed that the very high price at which they an 
usually valued, will prove, with most masters, a Htrong chedt 
on harsh and inhuman treatment. The law does not entniit 
the master with the inflicltun of corporeal punishment ; but di- 
rects that the culprit shall he sent to the common trunk or pa>, 
Btm, where he receives a certain number of stripes, according lo' 
the nature of his cftence. It may readily be supposed, how- 
ever, that this law is frequently evaded, even in the town, and 
I /under the very eyes of the magistrates ; and in the remote parte 
I ;Qf the country it necessarily goes for nothing ; the distance froK- 
ilhc seat of justice adding to the difficulty and expense of ooaftk 
plying wiih its mandatesf in the same ratio that it insures i) 
punity in the transgression of them. 

" Before the British got possession of the colony, slaves eq 
victcd of capitol crimes were sometimes put to the torture, \ 
cause an acknowledgment of guilt, either volunlary or compi 
sive, was necessary to authorise the magistrate to pass sentence 
of death oo the criminal. But this inhuman practice has been 
abohshed by the British government, and the senteuce of death 
is executed now without any preliminary cruelties. The plaOB 
of execution is at the base of the Lion's Rump, facing the Ai 
sterdam Battery. Three pillars, erected in the form of a trii 
gle, support as many beams placed across them, and from 
beams the criminals are suspended. It was probably to • gdk] 
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lows of this const ruL'iiuii that allusion is made in Schillti'it play 
of the Bobbers, in which somebody says, ' Maurice, beware of 
the beast that has ^t three legs.' " 

(7*0 be continued.) 



Hunting' the Cougar, or American Lion ; and Deer Hunting. 
By John James Apdcbon, F.R.SS. L. & E. M.W.S., S:c •. 

1. The Cougar, or American Lion ^, 
T^HEBE is an extensive swamp in the section of the state of 
Mississippi which lies partly in the Choctaw territory. It com- 
mences at the borders of the Mis^ssippi, at no great distance 
from a Chicasaw village, situated near the mouth of a creek, 
known by the name of Vanconnah, and partly inundated by the 
swellings of several large bayous, the principal of which, crossing 
the awampin its whole extent, discharges its waters not far from 
the mouth of the Yazoo River. This famous bayou is called 
Faiee River. The swamp of which I am speaking followa the 
windings of the Yazoo, until the latter branches off to the north 
«a>t, and at this point forms the stream named Cold Water 
Hiver, below which the Yazoo receives the draining of another 
bayou, inclining towards the north-west, and intersecting that 
known by the name of False River, at a short distance from the 
place where the latter receives the waters of the Mississippi. 
This tedious account of the situation of the swamp is ^rcn 
with the view of pointing it out to all students of nature who 
may chance to go that way, and whom I would earnestly urge 
to visit its interior, as it abounds in rare and interesting produc- 
tions, birds, quadrupeds, and reptiles, os well as moluscous ani- 
mals, many of which, I am persuaded, have never been de- 
scribed. 

In the course of one of my rambles I chanced to meet with 
a squatter's cabin on the banks of the Cold Water River. In 

■ It having been remarked, ntiil rather aliar[ily, iLat in our article on 
" Audubon'a Ornithological Biograpliy," we have overrated that (^ntlereun's 
talents, we, In nur awn vindication, and asproofli of Auduhon'sdescriptive 
poven, nibmit to the judgment of our readers the above alcetche^ taken at 
random &oai bia woik. 

t In Ihe FelU ron.olnr of Linnieui ; the Felii jiuma of Trail, in vol. 4Lh 
if Wernerian MemoirH. 
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the owner of this hut, like most of those adventurous settlers in 
the uncultivated tracts of our frontier districts, I fouod a po^ 
son well versed in the chase, and acquainted with the habits 
some of the larger species of quadrupeds and birds. As 
who is desirous of instruction ought not to disdain listening 
any one wlio has Ivnowledge to communicate, however huml 
may be his lot, or however limited his talents, I entered t 
squatter's cabin, and iramediaiely opened a conversation w 
him respecting the situation of the swamp, and its natural pr 
ductions. He told me he thought it the very place I ought 
visit, spoke of the game which it contained, and pointed to soe 
bear and deer skins, adding, that the individuals to which tl 
had belonged formed but a small portion of the number of thi 
animals which he had shot wiihiii il. My heart swelled with dch 
light ; and on asking if he would accompany me tlirough 
great morass, and allow me to hccomean inmate of his humble bn^r 
hospitable mansion, I was gratified to find that he cordially ai<(i 
sented to all my proposals. So I immediately unstrapped mfj 
drawing materials, laid up my gun, and sat down to partake (£ 
the homely but wholesoine fare of the supper intended for th» 
squatter, his wife, and his two sons. 

The quietness of the evening seemed in perfect accordi 
with the gentle demeanour of the family. The wife and cfai 
dren, I more than once thought, seemed to look upon me aaa 
strange sort of jwrson, going about, as I told them I was, ttf 
search of birds and plants ; and were I here to relate the many, 
questions which they put lo nie in return for those which I adv 
dressed to them, the catalogue would occupy several pages. Th*. 
husband, a native of Connecticut, had heard of the existence at- 
such men as myself, both in our own country and abroad, ancL 
seemed greatly pleased to have me under his roof. SuppeH 
over, I asked my kind host what had induced him to remove 
to this wild and solitary spot : " The people are groWi« 
ing too numerous now to thrive in New England," 
answer. I thought of the state of £ome parts in Europe, autl. 
calculating the denseness of their population compared with that- 
of New England, exclaimed to myself, " How much more dif- 
ficull must it be for men to thi-ive in those populous countries!" 
The conversation then changed, and the squatter, his sons, and 
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myadf, qpoke of hunting and fishing, until at length Ured, we 
laid ouraelTes down on pallets of bear skins, and reposed in 
peace on the floor of the only apartment of which the hut con- 
sisted. 

Day dawned, and the squatter^s call to his hogs, which, being 
almost in a wild state, were sufiered to seek the greater portion 
of their food in the woods, awakened me. Being ready dressed, 
I was not long in joining him. The hogs and their young came 
grunting at the well-known call of their owner, who threw them 
« few ears of com, and counted them, but told me that 
for some weeks their number had been greatly diminished 
by the ravages committed upon them by a large panther, 
by which name the cougar is designated in America, and 
that the ravenous animal did not content himself with the 
flesh of his pigs, but now and then carried ofi^ one of his 
calves, notwithstanding the many attempts he had made to shoot 
it The painter, as he sometimes called it, had on several oc 
canons robbed him of a dead deer, and to these exploits the 
squatter added several remarkable feats of audacity which it had 
performed, to give me an idea of the formidable character of 
the beast. Delighted by his description, I oflered to assist him 
in destroying the enemy, at which he was highly pleased, but 
assured me, that unless some of his neighbours should assist us 
with their dogs and his own, the attempt would prove fruitless. 
Soon after, mounting a horse, he went ofi^ to his neighbours, 
several of whom lived at a distance of some miles, and appoint* 
ed a day of meeting. 

The hunters accordingly made their appearance one fine 
morning at the door of the cabin, just as the sun was emerging 
from beneath the horizon. They were five in number, and 
fuUy equipped for the chase, being mounted on horses, which 
IB some parts of Europe might appear sorry nags, but which in 
stiengtli, speed, and bottom, are better fitted for pursuing a 
oougar or a bear through woods and morasses than any in that 
eountry. A pack of large ugly curs were already engaged in 
making acquuntance with those of the squatter. He and my- 
self mounted his two best horses, whilst his sons were bestriding 
others of inferior quality. 

Few words were uttered by the party till we had reached the 
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edge oi tlie swamp, where it was agreed that all should disperae 
and seek for the fresh track of the painter, it being previously 
settled that the discoverer should blow his horn, and rcmiUD i 
the spot until the rest should join him. In less than an bo 
the sound of the born was clearly heard, and, sticking close 
the squatter, oft' we went through the thick woods, giiided only 
by the now and then repealed call of the distant huntsmen. W« 
■OOB reached the spot, and in a short time the rest of the por^ 
nine up. The best dog was sent forward to track the cou| 
■od in a few moments the whole pack were observed diligent^ 
Iniling, and bearing in their course for the interior of 
iwamp. The rifles were immediately put in iritn, and the pare|r 
followed the dogs at separate distances, but in eight of eoel 
Other, determined to shoot at no other game than the panther. 

The dogs Boon began to mouth, aird suddenly quickened 
thdr pace. ^ly companion concluded tliat the beast waft 
on the ground, and putting our horses to a gentle ga]|<^ 
we followed the curs, guided by their voices. The noise of tha 
d(^s increased, when all of a sudden their mode of barking b» 
came altered, and the squatter, urging me to push on, told rof 
that the beast was treed, by which he meant that it had got 
upon some low branch of a large tree to rest for a few momentaf 
ud that should we not succeed in shooting him when thus mn 
tuated, we might expect a long chose of it. As we approached 
the spot, we all by degrees united into a body, but on seeiDJl 

I the dogs at the foot of a large iree, separated again, asd gab, 

loped off to surround it. •» 

Each hunter now moved with cauttun, holding his gun readvi 

I ynd allowing the bridle to dangle on the neck of his horse, as it 
^vanced slowly towards the dugs. A shot fiMm one of ths 

I pany was heard, on which the cougar was seen to leap to the 
pound, and bound off with such velocity as to shew that 

I he was very unwilling to stand our fire longer. The dogs set 

«ff in pursuit witii great eagerness, and a deafening cry. Tb» 

hunter who had fired came up, and said that his ball had hit 

Che monster, and had probably broken one of his fore-legs new 

] llae shoulder, tlie only place at which he could aim. A shgfat 

I 41^1 of blood was discovered on the ground, but the ctrra pro- 

i at such ft rale that we merely noticed iIiib, bikI put 
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to oar'borara, vhich galloped on towards the centre of the 
swamp. One bayou was crossed, then anolhef still larger and 
more muddy i but the dogs were bruEhing forward, and as the 
horses began to pant at a furious rate, we judged it expedient 
to leave them and advance on foot. These determined hunters 
knew that the cougar being wounded, would shortly ascend 
another tree, where in all probability he would remain for a con- 
siderable time, and that it would be easy to follow the track of 
the dogs. We dismounted, took otT the saddles, set the bells 
attached to iJie horses^ necks at liberty to jingle, hoppled the 
animals, and left them to shift for themselves. 

Now, Kind reader, follow the group marching through the 
swamp, crossing muddy pools, and making the best of thctr way 
over fallen trees and amongst the tangled rushes that now and 
then covered acres of ground. If you arc a hunter yourself, all 
this will appear nothing to you ; but if crowded assemblies of 
" beauty and fashion," or the quiet enjoyments of your " plea- 
sure grounds," alone delight you, I must mend my pen before 
I attempt to give you an idea of the pleasure felt on such an 
expedition. 

After marching for a couple of hours, we again heard the 
dogs. Each of us pressed forward, elated at the thought of ter- 
minating the career of the cougar. Some of the dogs were heard 
whining, although the greater number barked vehemently. We 
felt assured that the cougar was treed, and that he would rest 
for some time to recover from his fatigue. As we came up to 
the dogs, we discovered the ferocious animal lying across a large 
braocj), close to the trunk of a cotton-wood tree. His broad 
breast lay towards us ; his eyes were at one time bent on us, and 
again on the dogs beneath and around him; one of his fore-.lege 
hung loosely by his side, and he lay crouched with his ears 
lowered close to his head, as if he thought that he might remain 
undiscovered. Three balls were fired at him, at a given signal, 
on which he sprang a few feet from the branch, and tumbled 
headlong to the ground. Attacked on all sides by the enraged 
curs, the infuriated cougar fought with deiiperate valour; but 
the squatter advancing in front of tlie party, and almost in the 
midst of the dogs, shot him immediately behind and bcnesth 
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the left shoulder. The cougar writhed for a moment in agonj^ i 

and in another lay dead. 

The sun was now thinking in the west. Two of the hunters 
■eparatcd from the rest, to procure venison, whilst the sqimtter's 
eons were ordered to make the best of their way liome, to be 



ready to feed the hogs in the morning. Tl)e r 



of the 



^^H ^reed to ramp on the spot. The cougar was despoiled of 
^^H ikin, and its carcass left to the hungry dogs. Whilst enj 
^^H in preparing our camp, we heard the report of a gun, and so 
^^H after one of our hunters returned wiili a small deer. A fire w 
^^^ft lighted, and each hunter displayed his pone of bread, along wi 
^^^1 a flask of whisky. The deer was skinned in a trice, and slicol 
^^^V fdaced on sticks before the fire. These materials afforded us i 
^^^ excellent meal, and as the night grew darker, stories and sonj 
went round, until my companions, fatigued, laid themselvi 
down, close under the smoke of the fire, and soon fell asleep. 
I walked for some minutes round the camp, to cuntemplal 
the beauties of that nature, from whith I have certainly derive 
my greatest pleasures. I thought of die occurrences of the da^ 
and glancing my eye around, remarked the singular eflV'Cts pro^ 
duced by the phosphorescent (jualttics of the large decayed 
trunks which lay in all directions around me. How easy, f 
- thought, would it be for the confused and agilated miad of 4 
j person bewildered in a swamp like this 'o imagine in each 
I these luminous masses some wondrous and fearful being, 1 
yery sight of which mighl make ihe hair stand erect on his heaAl 
-The thought of being myself placed in such a predicament^ 
1 burst over my mind, and I hastened to join my companions, be* 
I Idde whom I laid me down and slept, assured that no enetaf^ 
I oouid approach us without first rousing the dogs, which 
t growhng in fierce dispute over the remains of the cougar. 

At day-break we left our camp, the squatter bearing on hft 
, Aoulder the skin of the late destroyer of his stock, and retraced 
I (Hir steps until we found our horses, which had not strayed Tat 
I from the place where we had left them. These we soon saddled^ 
1 Ud jogging along, in a direct course, guided by the siin, coO* 
l:gratulating each other on the destruction of so formidable a 
LjMghbour as the panther had been, we soon arrived at my hoGt*a 
K'Cabin. The five neighbours partook of such refreshment as ibe 
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house could affbrd, and dispersiag, returned to their houses, 
me to follow my favourite pursuits. 

2. Deer-Htmtmg. 

The difiVreni modes of deslroying deer are probablv too well 
understood, and Um successfully practised in the United States; 
for, notwithstanding llie almost incredible number of these beau- 
tiful animals in our forests and prairies, such havoc is carried 
on amongst litem, that, in a few centuries, tbey will probably 
be'as scarce in Ameriea, as the great bustard now is in Britain. 

We have three modes of hunting deer, each varying in some 
slight degree, in the different states and districts. The iirst is 
termed still-hunting, and is by far the most destructive. The 
second is called fire-light hunting, and is next in its exterminat- 
ing efftvts. The third, which may be looked upon as a mere 
amusement, is named driving. Although many deer are de- 
stroyed by this latter metiiod, it is not by any means so per- 
nicious as the others. These methods I aliall describe sepa- 
rately. 

Slili-hunting is followed as a kind of trade by most of our 
frontier men. To be practised with success, it requires great 
activity, an expert management of the rifle, and a thorough 
knowledge of ihe forest, together with an intimate acquaintance 
with the habits of the deer, nut only at different seasons of the 
year, but also at every hour of the day, as the hunter must be 
aware of the situation which the game prefers, and in which it 
is most hkely to be found at any particular time. I might here 
present you with a full account of the habits of our deer, were 
it not my intention to lay before you, at some future period, in 
the form of a distinct work, the observations which I have made 
on the various quadrupeds of our extensive territories. 

Illustrations of any kind require to be presented in ihe best 
possible light. We shall ihcrtfore suppose that we are now 
about to follow the true hunter, as the still-hunter is also called, 
through the interior of the tangled woods, across morasses, ra- 
vines, and such places where the game may prove more or less 
plentiful, even should none be found there in the first instance. 
We ihall allow our hunter all the agihty, patience, and care, 
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which his occupation requires, and will inarch in his rear, as 

we were spiea, watching ail his motions. 

Hifi dress, you observe, consists of a leather hunting-shirt, 
and a pair of trowsers of the same material. His feet are wdl 
UoccasKined ; he wears a belt round his waist ; his heavy rifle 
is resting on his brawny shoulder ; on one aide hangs his 
pouch, surmounted by the horn of an ancient bufialo, once 
terror of the herd, but now conlaining a pound of the best gi 
powder ; his butcher-knife is scabbarded in the same strap 
behind is a tomahawk, the handle of which has been thn 
through his girdle. He walks wilh so rapid a step that, prol 
biy, ievr men besides ourselves, that is myself and my kii 
reader, could follow him, unless for a short distance, 
anxiety to witness his ruthless deeds. He stops, IooIls at 
flint of his gun, its priming, and the leather cover of the 1< 
then glances his eye towards the sky, to judge of the co 
most likely to l^ad him to the game. 

The heavens are clear, the red glare of the morning 
gleams through tlie lower branches of the lofty trees, the di 
hangs in pearly drops at the tip of every leaf. Already 
ihe emerald hue of tlie foliage been converted into the a 
glowing tints of our autumnal months. A slight frost appei 
on the fence-rails of his little corn-fields. As he proceedi 
looks to the dead foliage under his feet, in search of the 
known traces of a buck's hoof. Now he bends toward 
^ ground, on which something has attracted his attention. Si 
he alters his course, increases his speed, and will soon reach 
iqiposite hill. Now, he moves with caution, stops at all 
every tree, and peeps forward, as if already within shooting di 
tonce of the game. He advances again, but how very slowly; 
He has reached the declivity upon which the sun shines in 
its growing splendour ; — hut mark him ! he takes the gun fr 
his shoulder, has already thrown aside the leathern cover of tj 
lock, and is wiping the edge of his flint with his tongue. N< 
he stands hke a monumental figure, perhaps measuring the 
tance that lies between him and the game which he has in vii 
His rifle is slowly raised, the report follows, and he runs, 
us run also. Shall I speak to him, and ask him the result 
bis first essay f Assuredly, reader, for I know him well. 



^ 
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'* Pray, friend, what have you killed ?" for to say, ** what 
fasve you shot at P'" might imply the poEability of his having 
missed, and so might hurl his feelings. '* Nothing but a buck." 
** And where is it ?" " Oh ! it has token a jump or so, but I 
settled it, and will soon be with it. My ball struck, and must 
hare gone through his heart." We arrive at the spot where 
the animal had laid itself down among the grass in a thicket of 
grape-vines, sumachs, and spruce bushes, where it intended to 
repose during the middle of the day. The place is covered 
with blood, the hoofs of the deer have left deep prints in the 
ground, as it bounced in the agonies produced by its wound ; 
but the blood that has gushed from its side discloses the 
course which it has taken. We soon reach ihe spot. There 
lies the buck, its tongue out, its eye dim, its breath exhausted 
— it is dead. The hunter draws his knife, cuts the buck's 
throat almost asunder, and prepares to skin it For this pur- 
pose he hangs it upon the branch of a tree. When the skin is 
removed he cuts off the hams, and, abandoning the rest of the 
carcass to the wolves and vullures, reloads his gun, flings the 
venison, enclosed by the skin, u[>on his back, secures it with a 
strap, and walks off in search of more game, well knowing 
that, in the immediate neighbourhood, another at least is to be 
found. 

Had the weather been warmer, the hunter would havesought 
for the buck along the shadowy aide of the hills. Had it been 
the spring seasun, he would have led us through some thick cane 
brake, to the margin of some remote lake, where you would 
have seen the deer immersed to his head in the water, to save 
his body from the tormenting attacks of moschettoes. Had 
winter overspread the earth with a covering of snow, he would 
have searched the low damp woods, where the mosses and lichens, 
on which at that period the deer feeds, abound, the trees being 
generally crusted with them for several feet from the ground. 
At one lime, he might liave marked the places where the deer 
clears the velvet from his horns by rubbing them against the low 
stems of bushes, and where he frequently scrapes the earth with 
his fore hoofs; at another, he would have betaken himself to 
places where persimons and crab apples abound, as beneath these 
trees it frequently stops to munch their fruits. During early 
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spring our hunter would imitate the bleating of the doe, and 
thus frequently obtain both her and the fawn; or, like some 
tribes of Indians, he would prepare a deer's head, placed on a 
stick, and creeping with it amongst the tall grass of the prairies, 
would decoy the deer within reach of his rifle. But kind reader, 
you have seen enough of the still-hunter. Let it suffice for me 
lo add, that by the mode pursued by him, thousands of deer are 
annually killed, many individuals shooling these animals merely 
for the skin, not caring for even the most valuable portions of 
.the flesh, unless hunger, or a near market, induce them to carry 
oS^ the hams. 

The mode of destroyinp deer by fire light, or, as it is named 
in some parts of the country, forest light, never fails to produce 
a very singular feeling in him who witnesses it for the first time. 
There is something in it which at times appears awfully grand. 
At other times, a certain degree of fear creeps over the mind, 
and even aflects the physical powers of him who follows the 
hunter through the thick under-growth of our woods, having lo 
leap his horse over hundreds of huge fallen trunks ; at one time 
impeded by a straggling grape-vine cross'.ng his path, at another 
squeezed between two stubborn saplings, whilst their twigs come 
Btnack in his face, as his companion has forced his way through 
them. Again, he every now and then runs the risk of breaking 
his neck, by being suddenly pitched headlong on the ground, 
as his horse siuks into a hole covered over with moss. But I 
must proceed in a more regular manner, and leave you, kind 
reader, to judge whether such a mode of hunting would suit 
your taste or not. 

The hunter has returned to his camp or his house, has rested 
and eaten of his game. He waits impatiently for the return of 
night. He has procured a quantity of pine knots, filled with 
resinous matter, and has an old frying-pan, that, for aught I 
know to the contrary, may have been Ubed by his great grand- 
mother, in which the pine knots are to be placed when lighted. 
The horses stand saddled at the door. The hunter comes forth, 
his rifle slung on his shoulder, and springs upon one of them, 
while his son, or a servant, mounts the other, with the frying- 
pan and tlie pine knots. Thus accoutred, they proceed towards 
the interior of the forest. When they have arrived st the spot 
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where the hunt is to begin, they strike fire with a flint and steel, 
and kindle the resinous wood. The person who carries the fire 
moves in the direction judged to be the best The blaze illu- 
minates the near objects, but the distant parts seem involved in 
deej^est obscurity. The hunter who bears the gun keeps imme- 
diately in front, and after a while discovers before him two feeble 
lights,' which are produced by the reflection of the pine fire from 
the eyes of an animal of the deer or wolf kind. The animal 
stands quite still. To one unacquainted with this strange mode 
of hunting, the glare from its eyes might bring to his imagina* 
tion some lost hobgoblin that had strayed from its usual haunts. 
The hunter, however, nowise intimidated, approaches the object, 
sometimes so near as to discern its form, when, raising the rifle 
to his shoulder, he fires and kills it on the spot. He then dis- 
mounts, secures the skin, and such portions of the flesh as he 
may want, in the manner already described, and continues his 
search through the greater part of the night, sometimes until the 
dawn of day, shooting from five to ten deer, should these ani- 
mals be plentiful. This kind of hunting proves fatal, not to the 
deer alone, but also sometimes to wolves, and now and then to a 
horse or a cow which may have straggled far into the woods. 

Now, kind reader, prepare to mount a generous full blood 
Virginian hunter. See that your gun is in complete order, for, 
bark to the sound of the bugle and horn, and the mingled cla- 
mour of a pack of harriers ! Your friends are waiting you un- 
der the shade of the wood, and we must together go driving the 
light-footed deer. The distance over which one has to travel 
is seldom felt, when pleasure is anticipated as the result ; so, 
galloping we go pell-mell through the woods to some well-known 
place, where many a fine buck has drooped its antlers under the 
ball of the hunter^s rifle. The servants, who are called the dri- 
vers, have already begun their search. Their voices are heard 
exciting the hounds, and unless we put spurs to our steeds, we 
may be too late at our stand, and thus lose the first opportu- 
nity of shooting the fleeting game as it passes by. Hark again ! 
The dogs are in chase, the horn sounds louder and more clearly. 
Hurry, hurry on, or we shall be sadly behind. 

Here we are at last ! Dismount, fasten your horse to this tree, 
place yourself by the side of that large yellow poplar, and 
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mind you do not shoot me ! The deer is fast approaching ; I 
will to my own stand, and he who shoots him dead wins the 
prize. 

The deer is heard coming. It has inadvertently cracked a 
dead stick with its hoof, and the dogs are how so near it that it 
will pass in a moment. There it comes ! How beautifully il 
bounds over.the ground ! What a splendid head of horns ! How 
easy its attitudes, depending, as it seems to do, on its own swift, 
ness for safety I All is in vain, however, a gun is fired, the ani- 
mal plunges and doubles with incomparable speed. There be 
goes ! He passes another stand, from which a second shot, better 
directed than the first, brings him to the ground. The dogs, 
the servants, the sportsmen, are now rushing forward to the 
spot. The hunter who has shot it is congratulated on his skill 
or good luck, and the chase begins again in some other part of 
the woods. 

A few lines of explanation may be required to convey a clear 
idea of this mode of hunting. Deer are fond of following and 
retracing the paths which they have formerly pursued, and con- 
tinue to do so even after they have been shot at more than once. 
These tracts are discovered by persons on horseback in the woods, 
or a deer is observed crossing a road, a field, or a small stream. 
When this has been noticed twice, the deer may be shot from 
the places called stands, by the sportsman who is stationed there, 
and waits for it, a line of stands being generally formed so as to 
cross the path which the game will follow. The person who 
ascertains the usual pass of the game, or discovers the parts 
where the animal feeds or lies down during the day, gives inti- 
mation to his friends, who then prepare for the chase. The 
servants start the deer with the hounds, and, by good manage- 
ment, generally succeed in making it run the course that will 
soonest bring it to its death. But, should the deer be cautious, 
and take another course, the hunters, mounted on swift horses, 
gallop through the woods to intercept it, guided by the sound of 
the horns and the cry of the dogs, and frequently succeed in 
shooting it. This sport is extremely agreeable, and proves 
successful on almost every occasion. 

Hoping that this account will be sufficient to induce you, 
kind reader, to go driving in our western and southern woods, 
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I now conclude my chapter on deer-hunting, by informing you, 
that the species referred to above, is the Virginian deer, Cervus 
Virginianus ; and that, until I be able to present you with a full 
account of its habits and history, you may consult, for informa* 
tion respecting it, the excellent Fauna Americana of my es- 
teemed ftiend tit Harlan of Philadelphia. 



Andlf/M of (he Compact Ferruginous Marl of Salisbury CraigSj 
and the Limestone of Red Bum^ near to Seafield Towevy 
Fifeshire, By William Gregory, M. D. 

1. Compact Feruginous Marl of Salisbury Craigs. 

Silica, .... 14.52 

Alumina, .... 9.42 

Peroxide of Iron, - - 10.23 

Oxide of Manganese, - - 1.54 

Carbonate of Lime, - . 50.46 

Carbonate of Magnesia, . 2.20 

Water, .... 10.34 



9a71 
Owing to the quantity of water present, which is perhaps 
only mechanically combined, the mineral decrepitates violently 
in the fire. 

2. Magnesian Limestone of Red Burn, near to Seafield To^voer, coast 

of Fife. 

Carbonate of Lime, • . . 68.73 

. Carbonate of Magnesia, - 24.16 

Alumina, .... 2.05 

Oxide of Iron, ... t.47 

Oxide of Manganese, • - 0.80 

Carbonaceous Matter, - - 0.75 

Silica, Atrace. 

97.96 
This limestone, which is of a grey colour and granular folia- 
ted« occurs in contact with greenstone. Geologists conjecture it 
may have derived its granular structure and magnesian contents 
from the Plutonian trap-rock. 

h2 



( 116 ) 

Account of a Human Bodi/^ in a singular Costume f/ound in a 
high state offreservation in a Bog on the Lands qfGattagkf 
in Okt County of Galway. By Gbokob Pbtiik, Esq. 

In the summer of 18S1, as stated in the DubUn Journal 
of Science, the body of a man was found in a bog on the 
lands of Galagh, now Newton-Bellew, the seat of C. D. Bel- 
lew, Esq. in the county of Gralway. The .bog was about ten 
feet and a half deep, and the body lay about mne feet bdow its 
surface. It had all the appearance of recent death when fint 
discovered, excepting that the abdomen was quite collapsed, but 
on exposure to the atmosphere it decayed nqpidly. The fiwe 
was that of a young man of handsome features and foreign as- 
pect, and his hair, which was long and black, bung looeely over 
his shoulders. The head, l^s, and feet, were without cover- 
ing, but the body was clothed in a tight dress, covering also the 
limbs as far as the knees and elbows. This dress was composed 
of the skin of some animal, laced in front with thongs c^ the 
same material, and having the hairy side inwards ; and it is 
not improbable that it might have been that of the Moose^eer. 
He had no weapon ; but near him, at each side of the body, 
was found a long staiF or pole, which it was supposed he had 
used for the purpose of bounding over streams; and as the 
body was found near a rivulet> it was further conjectured by 
the peasantry, that the man had met his death accidentally in 
some such manner. 

The antiseptic power of bogs is well known, and the fre- 
quent discovery of human bodies in a high state of preservation, 
in those of Ireland, has been already recorded. (See Gough^s 
edition of Camden'^s Britannia.) The finding of this body would 
not therefore deserve particular notice, nor would it probably 
have excited much attention at the time, but for the singularity 
of the cx)stume. And this notice is the more necessary, as the 
dress no longer exists, having been buried with the body — 
an instance of ignorance and barbarism that could hardly have 
occurred out of Ireland, and of which we may well feel 
ashamed. 

The antiquity of these remains is shewn by the great depth 
of bog under which they lay ; but as the growth of bog must 
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depend on various circumstances, as situation, humidity, soil, 
&C., that fact alone can give us no certain criterion of their 
age. On this point, perhaps, the rude dress in which the body 
was clothed, is likely to afford more satisfactory ground for con- 
jecture. 

. That it belonged to a period antecedent to the arrival of the 
En^sb, may be concluded from the evidence of Gerald Barry, 
who says, the Irish were but lightly clad in woollen garments, 
baibarously shaped, and for the most part black, because the 
sheep of the country were usually of that colour : and from the 
qnrit of that author^s work, we have Uttle reason to suppose, 
that if any portion of the Irish in his time had been clothed 
in skins in his time, he would have failed to notice it. 

If we credit the early annals of our native writers, we would 
believe that among the Irish, so far back as the reign of Tu 
ghemtnaSt in the year of the world 2815, the various ranks of 
, persons, from the king to the peasant, were distinguished by 
the number of colours striped in their garmetits ; and so barren 
are our ancient chronicles of any notice of skins being used for 
dress, that Mr Walker (the ingenious author of an Essay on the 
Dress of the Irish), expresses his belief, that the art of manu- 
£Kturing woollen garments, and the fashions into which they 
were shaped, were brought into this country by the Milesian 
colony. Few, however, will give implicit credit to these autho- 
rities ; and we may well doubt the truth of accounts that make. 
the Irish so much more civilized than the Gauls and Belgic Bri- 
tons, even at a later 'period. From Tacitus, it appears, that 
the Germans, and from Caesar and Diodorus that the Belgse, 
wore the skins of some beast ; the Braces, or party-coloured 
wodilen garments, being apparently confined to the higher or- 
ders. In these customs, wc may suppose the Belgic inhabitants 
of Irelandi called Fir-bolg, agreed ; and it was in a district un- 
questionably inhabited by that colony, that the body here no- 
ticed was found (see O^Flaherty^s Ogygia). But we must not 
conclude that such a luxury was common to all the British and 
Irish. We are told by Dion Cassius, and Herodian, that the 
inhabitants of the northern parts of Britain went entirely naked ; 
and it appears from numerous ancient monuments still existing, 
t|iat the Celtic tribes of the Irish for many centuries later were 
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dressed as Gildas describes the Soots and Caledonians in the 
sixth century, that is, simply with a covering or Cdi round their 
middle, and occasionally a mantle across their shoulders. And 
it is an interesting and important fact, not hitherto noticed, that 
the names by which these two grand races in Ireland, the Celtae 
and Belgae, were known, were also used to dengnate the charac- 
teristic articles of dress by which they were distinguidied. Thus 
Celt means a small petticoat, and Fir-bolg (literally a breeched 
or bagged man) signified breeches (see 0*Ciery*8 old vocabulaiy 

MS.). 

The skin dress of the Gauls and Britons called Sae, iroin 
whence the Sagum of the Romans is derived by Vartx>, is ge- 
nerally thought to have been worn originally as a mantle, and 
that the name was retained in after times to de«gnate the wool- 
len garment of the same form. But the dress on the body here 
described gives reason to believe that supposition erroniebus, and 
that the Sac originally was a close dress, sbniewhat resembling 
a bag, in which sense the word was used in the Hebrew and 
Greek, and is still retained not only in all the Teutonic lan- 
guages, but also in the Welsh and Irish. Perhaj^ in its origin 
nal signification it simply meant racan or skin. 

This subject would admit of much illustration ; but it must 
suffice to remark, that the long staffs found with this body will 
remind the reader of the description of the Silures as given by 
Tacitus, and the flowing hair with which the head was adorned 
of the usage of the Suevi and other Gothic tribes, as noticed by 
the same writer. The custom of wearing the hair long, in des- 
pite of penal statutes, continued almost to our own times, in 
some of the western parts of Ireland. 



On the present Ei^roneous and Expensive Systems of Lrfe 
Assurance. By Mr W. Fras£R, Edinburgh. 

fV HiLE the great utility o! Life Assurance has now become 
very generally known, and begun to be duly appreciated by all 
classes of the community, the late Parliamentary investigations 
regarding Friendly Societies, and the Government Annuitants, 
have produced a great improvement in the details of the science. 
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Most of tbe uncertainty and difficulty by which it has hitherto 
been supposed to be attended have been cleared away, and Life 
Assurance transactions may now be calculated and managed 
with nearly the same accuracy and simplicity as those of any 
common mercantile concern. 

The case was very different in the earlier periods of Life As. 
siirance. Its principles were but very imperfectly understood : 
and from this cause, as well as from the defective tables of mor- 
tality in use, several institutions were founded .upon very erm- 
neous calculations, and have been since carried on upon any thing 
but equitable or scientific principles, and others more recently 
established have, with slight modifications, followed the same 
plan^ By all of these the premiums required for turns payable 
at death are uniformly much higher than necessary. In proprie* 
tory companies, the excess of funds thus obcasiooed is a complete 
loss to the assured, as the proprietors appropriate it exclusively to 
themselves ; while in mutual guarantee assodations, there arise 
much trouble and expense, and a great inequality in the adjust- 
ments from the necessity of periodically apportioning to each in- 
dividual a share of the large aggregate surpluses. 

Two reasons are usually assigned for still exacting such ex« 
oesnve premiums. The proprietory companies allege, that, as 
they guarantee the assured in payment erf their policies by a large 
suli«eribed capital, and for a long period after outset run a 
great risk of loss, so, on the other hknd, they are entitled to be 
recompensed by the assured for such obligatiDns. The mutual 
guarantee associations, again, acknowledge that' their premiums 
are too high, but assert that this signifies little to the members, 
or rather is beneficial to all concerned, because, while the insti- 
tiition is thereby rendered more secure, the accumulated sur- 
plus is periodically added, under the name of bonuses;, to the 
policies of the subscribers. 

Both of these reasons, however, are quite fallacious. The 
risk at first is next to nothing. The chances* are only about 
100 to 1 against an ordinary life of thirty years of age failing 
in one year ; 100 times 100, or 10,000 to 1, aptinst two named 
livesof that age both failing within the year; andlOO timeslO,000, 
or a million to 1 against three of that age dying in the year. 
But if among ordinary, lives the chances arc so small, as eviry 
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institution begins with select lives the odds are still greater 
against rapid mortality during the first few years of an establish- 
ment. The celebrated Dr Price long ago stated, ^^ that it is not 
to be expected that any Society can meet with difficulties in its 
infancy ;^ and experience has since amply demonstrated, that of 
all undertakings, a Life Assurance association, from the prer 
miums being paid in advance, and from there being no risk of 
bad debts, has the least occasion for capital at the commence- 
ment ; and, in proof of this, it may be affirmed, that no in- 
stance can be given of any such institution, under proper man- 
agement, ever requiring any part of a subscribed capital to make 
good the policies of the assured. 

For Mutual Assurance associations, the only preliminary pre- 
cautions are, that the lives be select, and that the extent of the 
individual risks at first be proportioned to the number and ages 
of the members, so that their collective annual premiums may 
of themselves, in one or two years at most, form a sufficient fund 
for meeting every probable demand. With regard to the re- 
quisite premiums, it is certainly proper that these should be al- 
ways made such as fully to cover the risks assured, and to de- 
fray the expenses of management ; but it is difficult to conceive 
why they should be 40 or 50 per cent, more than necessary. 
The value of the prospective claims against Life Assurance 
Companies may now be calculated with very great accuracy (as 
even the periodical computation of a surplus necessarily im- 
plies) ; and hence there is no necessity for taxing the members 
to accumulate a large surplus fund, merely for the purpose of 
being again divided and distributed among them under the name 
of bonuses. 

Besides, the bonus system is any thing but a just or equitar 
ble one. The surpluses have chiefly arisen from fewer deaths 
occurring among the members of the middle and younger ages 
than were calculated to happen by the mortality tables hitherto 
in use, as in the more advanced ages these tables are pretty 
nearly correct, and, consequently, little or no surplus then arises 
from the contributions of the older members. Such bring the 
case, the latter should then also cease to derive any additional 
benefit from a subsequent extra accumulation of capital ; where- 
as the practice is for all, after a certain period of contribution, 
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to participate alike, in proportion to the sums assured, but widi- 
out any r^ard to their ages. Hence it follows, that the first or 
youngest class of entrants secure to themselves all the benefit of 
their own surpluses ; but while the excess from their premiums 
must always continue to decrease, and, after a certain age, cease 
altogether, still they continue to participate in the surpluses of 
every succeeding class of members. Thus the first class gain at 
the expense of the second ; the first and second at the expense 
of the third ; the first, second, and third, at that of the fourth, 
and so on — ^the surpluses accruing to the last or youngest class 
of entrants being always diminished in proportion to the num- 
ber and ages of those who had entered before them. Young 
and good lives, therefore, can have no inducement to enter such 
a society. 

It is usual for institutions of this kind to refer the public to 
the large sums of bonuses which have been added to the policies 
of the original members ; but it will be perceived that it by no 
means follows that. similar additions will continue to be made to 
the policies of all future members. So long as institutions upon 
this principle can obtain an increasing number of young entrants, 
the surpluses may at one or two successive investigations appear 
to be of the same or perhaps even of an increased amount ; but 
should the number become stationary or decrease, or the ages of 
the entrants be higher, while the ages, and consequently the 
mortality, of the existing members increase, the surpluses would 
soon begin to diminish, and ultimately cease altogether. It will 
then be found by all but the first and second class of entrants, 
that the additions to their policies will by no means be a recom- 
pense for the heavy extra premiums to which they are subjected 
through life. 

But there is still another strong objection to the usual mode of 
dividing the surpluses. To the sum specified in the policies, at 
whatever time the death may happen, the representatives of the 
assured are justly entitled, because that is the nature and object of 
the contract ; and the aggregate premiums of the long and the 
shortlived, should, if properly Calculated, be made fully adequate 
to the policies of both classes in the long run. But the right to 
participate in a surplus fund depends on a very difierent prin- 
ciple. Whether the excess of capital arise from a low rate of 
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mortality, from profitable investments of capital, or from for- 
feitures, it is obvious that no part of such surplus can in equit j 
belong to any member till such time as his premiums, with the 
accumulation of interest, exceed the sum to be paid at his death. 
All those who die previous to this period evidently create a loss 
to those who live beyond it ; and as it is from the contributions 
of the latter class that a surplus has actually arisen, it is only 
but fair that they should have the benefit of it, instead of shar- 
ing it with the representatives of those who may have died be^ 
fore paying perhaps one-fourth of the specific sums assured by 
their policies. 

In short, it is now universally admitted, that the awkward and 
expensive system of superfluous exaction and subsequent increase 
of policies is highly objectionable, and wholly unnecessary in the 
present improved state of the science of Life Assurance. ** My 
view in all cases is,^ said the very eminent matlieraatidan Mr 
Babbagc, in his evidence before a Select Committee of the House 
of Commons, '^ let us get as nearly as we can the law of morta- 
lity of the class for which we want to calculate, and add to the 
prices computed from it some proportional part, sufficient to in- 
sure the safety of the establishment which uses them. I strong- 
ly object to using tables giving a greater mortality than is ex- 
pected to take place, a course which has sometimes been defend- 
ed on the ground of safety to the establishment. Safety is much 
more certainly secured by judging as nearly as possible the true 
risk, and adding an additional sum for security. If tables not 
. representing the mortality of the class for whom they are de- 
signed are employed, every step in the reasonings which are de- 
duced from them is liable to increased error ; and if the calcu- 
lations are at all complicated, the errors so introduced may not • 
improbably act on the opposite side to that which they were in- 
troduced to favour.^ 

The primary object of every class of life assurers should be 
to ascertain — from the most accurate tables of mortality, and 
from the best authorities as to the probable rate of interest that 
will be obtained for capital — the lowest premiums at which any 
specified benefit at death can be safely secured, at the same time 
adding a sufficient sum to the premium for safety and manage- 
ment. As the Northampton Table of mortality is now univer- 
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flallj acknowledged to be unfit for the purposes of Life Assur- 
ance, the Government Annuity Tables may be safely taken as a 
guide, these having been very recently constructed, with the ut- 
most care, and from the best data. Besides, as they have been 
deduced from the rate of mortality found to prevail for a long 
period among the State Annuitants, they will represent the mor- 
tality likely to occur among a select cla^s of Life Assurers more 
accurately than any tables calculated from that of the communi- 
ty at large. These tables, too, must very speedily become the 
standard for all calculations connected with life contingencies in 
Britain ; and should it be alleged that they represent human 
life as of too short duration, they must still on that account be 
held the safer for Life Assurance. 

The two Tables of Premiums annexed have been calculated 
by an eminent actuary from the Government Annuity Tables, 
10 per cent, having been added to the one for males, and 15 to 
that for females, as an additional guarantee, and for defraying 
the expenses of management. These tables we would with per- 
fect confidence recommend to any new Life Assurance associa- 
tion, to be conducted with ordinary prudence and economy; but 
this being the lowest rate of premium, consisteiii with security 
to the assured, the public should by no means be led to expect 
large returns in the shape of bonuses ; while at the same time, 
should a surplus capital eventually arise, as there may be reason 
to expect, from the addition which has been made to the requi- 
Ate premiums, it should be apportioned periodically among the 
members on whose contributions it has arisen, — and among them 
alone. In this way no entrant would be told, that his represen- 
tatives would in the first place be entitled to a certain sum should 
he die before the first period of investigation subsequent to his 
entry, and, in all probability, to an additional sum should hd 
survive to another period, and to a still farther sum should 
he live to a third period, &c., while it is impossible to specify 
the amount of such additions, as they are, in truth, extremely 
contingent, and very distant at the best. But every one would 
here at once be told the utmost sum which he could reasonably 
expect for his premium, whether he died sooner or later; at 
the same time, should he live long, and a surplus be found to 

have actually arisen from his premiums and those of others of 
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the same standing, there would be no chance of its being In a 
great measure carried off on account of tliose who died early. 
Still farther to prevent individual loas, should any one, after be- 
iog some time a member, find it inconvenient to pay the full 
amount of his original premiums, or even to remain at all in the 
institution, either the sum assured should be reduced, so as to 
admit of a corresponding reduction in his annual payments, or 
his interest in the capital at the time should be ascertained, and 
a due proportion of it returned to him, in the case of his with- 
drawing altogether from the society. 

To whatever extent the premiums are found to be less in the 
subjoined Tables than in those of the present institutions, the dit 
ference may be said to be just so much saved to the assured, and 
upon premiums for large sums, it would afford at once a con^ 
derable addition to tbe policies. The difference upon the pre- 
miums of Females in particular will be found to be no trifle, from 
the greater longevity known to prevail among them than among 
males — a fact which has been long ascertained, but which has 
been very seldom taken into view in calculations for Life Assu- 
ranee. 

It needs only farther be noticed, that in commencing « 
Life Assurance Society, a large number of members, or high 
individual assurances, are by no means indispensable. A limit- 
ed number, for sums from L. 100 to L. 500, should be only 
expected in the first instance, and whose premiums might ba 
made payable cither annually, half-yearly, or quarterly. Both 
of these would without doubt be very speedily increased ; but 
in such an institution, as indeed in any other concern, it is safer 
to proceed upon a small scale at first, and advance gradually, 
than to undertake high individual risks before a sufficient num. 
ber of policies be issued lo cover them. 

The following Tables shew the value, both in single payments 
«nd in yearly premiums paid in advance, of L. 100 to be r 
eeived six months after the death of a mole and alM>of a female j, 
Kcording to the Government Tables, interest 4 per cent. ; 
duding the per-centage before mentioned for charges, and addi- 1 
tional security to the assured. * 
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It has been considered unnecessary to enter at present into 
any detail regarding the late investigations into the law of mor- 
tality in this country, or the rate of interest most likely to be 
obtained for money. These subj^ts were formerly fully con- 
sidered in the Numbers of this Journal for January and April 
1828, and the views therein given have been since completely 
confirmed, both by two legislative enactments regarding Friendly 
Societies and the Government Annuitants, and by the institu- 
tion of several Friendly Societies, under high patronage, upon 
the principles recommended in the series of papers of which the 
above two Numbers formed a part. To these papers, and to 
the rules of these Societies *, we would therefore refer for such 
an elementary or practical knowledge of the science of Health 
and Life Assurance, as will enable any one to judge how far 
the foregoing brief remarks and tables may be relied on, and 
bow far the public should continue to credit the contradictory 
and fallacious statements in excuse for high premiums, contained 
in the innumerable advertisements and reports of the present 
Life Assurance Companies. 

[We understand that a number of individuals, to whom this article 
has been shewn in proof- sheet, have already resolved to form 
themselves immediately into an association for Mutual Life 
Assurance. l*he tables of premiums here given are to be adopt- 
ed, and the Society is to be conducted upon the most econo- 
mical and popular plan. From the practical knowledge which 
some of these individuals have already acquired in the forma- 
tion and management of several properly constituted Friendly 
Societies, we are inclined to augur very favourably of the suc- 
cess of the Scottish Economic Life Assurance Society ; and, 
the better to secure the con6dence of the public, we would 
strongly recommend that every facility should be given to the 
members in general, for understanding the pecuniiuy and other 
details of management. Much dissatisfaction and misconcep- 
tion have long existed, owing to the closeness with'which Life 
Assurance matters have been hitherto managed ; but this is 
now obviated in regard to Friendly Societies, by the statute 
making it imperative upon them to publish periodical state- 
ments of their pecuniary transactions, and we certainly do think 
that similar publicity would be equally beneficial and satisfac- 
tory to the higher classes of Life Assurers.] 

* Among other Societies here alluded to, may be mentioned the Edinburgh 
Gompositors* Society, and the Edinburgh School of Arts Society, — the liules 
and Tables of the former may be safely taken as a guide for Societies of a li- 
mited number of members, and those of the latter for Societies on a large scale. 

1 
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Improvements in the Navigation qfthe Mississippi, By 
J. J. AuDDBON, Esq*) F- R. S S. & E., &c 

X HAVE SO frequently spoken of the Mississippi, that an ac- 
count of the progress of navigation on that extraordinary stream 
may be interesting even to the student of nature. I shall com- 
mence with the year I8O89 at which time a great portion of the 
western country and the banks of the ACssissippi river, from 
above the city of Natchez particularly, were little more than a 
waste, or, to use words better suited to my feelings, remained 
in their natural state. To ascend the great stream against a 
powerful current, rendered still stronger wherever islands oc- 
curred, together with the thousands of sand banks, as liable to 
changes and shiftings as the alluvial shores themselves, which 
at every deep curve or bend were seen giving way, as if crushed 
down by the weight of the great forests that every where 
reached to the very edge of the water, and falling and sinking 
in the muddy stream, by acres at a time, was an adventure of 
no small difficulty and risk, and which was rendered more so 
by the innumerable logs, called sawyers and planters, that 
every where raised their lieads above the water, as if bidding 
defiance to all intruders. Few white inhabitants had yet 
marched towards its shores, and these few were of a class little 
able to assist the navigator. Here and there a solitary encamp- 
ment of native Indians might be seen ; but its inmates were as 
likely to become foes as friends, having from their birth been 
made keenly sensible of the encroachment of white men upon 
their lands. 

Such was then the nature of the IVfississippi and its shores. 
That river was navigated principally in the direction of the 
current, in small canoes, pirogues, keel-boats, some flat-boats, 
and a few barges. The canoes and pirogues being generally 
laden with furs from the different heads of streams that feed the 
great river, were of little worth after reaching the market of 
New Orleans, and seldom reascendcd, the owners making their 
way home through the woods amidst innumerable difficulties. 
The flat-boats were demolished, and used as fire wood. The 
keel-boats and barges were employed in conveying produce of 
different kinds besides furs, such as lead, flour, pork, and other 
articles. These returned laden with sugar, cofibe, and dry 
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goods, suited for the markets of Genevieve and St Louis on 
the Upper Mississippi^ or branched off and ascended the Ohio 
to the foot of the falls, near Louisville, in Kentucky. But, 
reader, follow their movements, and judge for yourself of the 
fatigues, troubles, and risks of the men employed in that navi- 
gation. A keel-boat was generally manned by ten hands, priu- 
dpally Canadian, French, and a patroon or master. These 
boats seldom carried more than from twenty to thirty tons. 
The barges had frequently forty or fifty men, with a patroon, 
and carried fifty or sixty tons. Both these kinds of vessels were 
provided with a mast, a square sail, and coils of cordage, known 
by the name of cordelles. Each boat or barge carried its own 
provisions. We shall suppose one of these boats under way, 
and, having passed Natchez, entering upon what were called 
the di£Bculties of tlieir ascent. Wherever a point projected, so 
as to render the course or bend below it of some magnitude^ 
there was an eddy, the returning current of which was some- 
times as strong as that of the middle of the great stream. The 
bargemen, therefore, rowed up pretty close under the bank, and 
had merely to keep watch in the bow, lest the boat should run 
against a planter or sawyer. But the boat has reached the 
point, and there the current is to all appearance of double 
strength, and right against it. The men, who have all rested 
a few minutes, are ordered to take their stations, and lay hold 
of their oars, for the river must be crossed, it being seldom pos- 
sible to double such a point, and proceed along the same shore. 
The boat is crossing, its head slanting to the current, which is, 
however, too strong for the rowers, and when the other nde of 
the river has been reached, it has drifted perhaps a quarter of a 
mile. The men are by this time exhausted, and, as we shall 
suppose it to be twelve oMock, fasten the boat to the shore, or 
to a tree, A small glass of whisky is given to each, when they 
eook and eat their dinner, and, after repairing their fatigue by 
an hour^s repose, recommence their labours. The boat is agua 
seen slowly advandng against the stream. It has reached the 
lower end of a large sand bar, along the edge of which it is pro- 
pdled by means of long poles, if the bottom be hard. Two 
men, called bowsmen, remain at the prow, to assist, in concert 
with the steersman, in managing the boat, and keeping its head 
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right i^nst (he current. The rest place themselves on tbi 
land-dde of the fool-way of the vessel, put one end of tliar 
poles on the ground, the other against their shoulders, and pi 
with all their might. As each of the men reaches the stem, 
crosses to the other side, runs along it, anil comes again to 
laodwaitleide of the bow, when he recommeaces opcrationt^. 
The barge in the mean time is ascending at the rate net exceed- 
ing one mile in the hour. 

The bnr is at length passed ; and as the shore in ^ght 
straight on both sides of tlie river, and the current unifc 
Strang, the poles are laid aside, and the men being equally di 
ded, those on the river-side take to th(?ir oars, while those, 
(lie land-side lay hold of the branches cf willows, or other 
and thus slowly propel the boat. Here and there, however, 
trunk of a fallen tree, partly lying on the hank, and partly 
jecting beyond it, impedes their progress, and requires to 
doubled. This is performed by striking it with the iron poii 
of the poles and gaff-hooks. The sun is now quite low, and tiie 
barge is again secured in the best harbour within reach. The 
□avigators couk their supj]ers, and iietakc themselves to their 
blankets or hears^skinB to rest, or perhaps light a large 6re on 
the shore, under the smoke of which they repose, in order to 
avoid the persecutions of the myriads of nioschcttoes which 
cur during the whole summer along the river. Perhaps, fr 
dawn to sunset, the boat may have advanced fifteen miles. 
BO, it has done well. The next day the wind proves favourable^ 
the sail is set, the boat takes all advantages, and meeting with 
no accident, has ascended thirty miles, — perhaps double thai 
distance. The next day comes with a very different aspect. 
The wind is right a-head, the shores are without trees of any 
kind, and the canes on the hanks are so thick and stout, that 
not even the cordelles can be used. This occasions a lialt. 
The time is not altogether lost, as most of the men, being pn^ 
vided with rifles, betake themselves to the wood», and search for 
the deer, the bears, or the turkeys that are generally abundant 
there. Three days may pass before the wind changes, and the 
advantages gained on the previous fine day are forgotten. Again 
the boat proceeds, but in passing over a shallow place runs oo 
a log, swings with the current, but liangs fast, with her lea-«idc 



1 



•fi' ^NioigaUon of the MiaUrippL 181 

almost nnder water. Now for the poles I all hands are on deck, 
biMlIingftnd ptishing. At length, towards sunset, .the boat 'is 
ono^'more afloilt, and is again taken to the shore, where the 
wearied- crew pass another night. 

I shdl not continue this account of difficulties, it having al- 
ready become painful in the extreme. I could tell you of the 
crew abandcming the boat and cargo, and of numberless acci- 
dents and perils ; but be it enough to say, that, advancing in 
this tardj manner, the boat that left New Orleans on the 1st of 
March, often did not reach the falls of the Ohio until the mouth 
of July,— 4iay, sometimes not until October; and, after all this 
immense trouble, it brought only a few bags of coffee, and at 
most'lOO hogfliieads of sugar. Such was the state of things in 
180& The number of barges at that period did not amount to 
nMxre than 85 or SO, and the largest probably did not exceed 
IM tons burden* To make the best of this fatiguing naviga- 
tion, I may condude by saying, that a barge which came up in 
thite months had done wonders, for I believe few voyages were 
performed in that time. 

If 1 am not mistaken, the first steam-boat that went down out 
of the Ohio to> New Orleans Wfts named the <^ Orleans,^ and, if 
I lemember right, was commanded by Captain Ogden. This 
voyage^ I believe, was performed in the spring of 1810. It was, 
as you may suppose, looked upon as the ne plus uUra of enter- 
prise. Soon after, another vessel came from Pittsburgh ; and, 
before many years* elapsed, to see a vessel so propelled, became 
a oommoD occurrence. > In' 1826, after a lapse of time that 
proved sufficient to double the population of the United Stated 
of Amorica, the navigation of the Mississippi had so improved, 
both in respect to facility and quickness, that I know no better 
way of givii^ you an idea of it, than by presenting you with an 
eztnot-of a letter from my eldest son, which 'was tiikeM ftom 
the. books of N.* fierthoud, Esq., with whom h^ at that tim^ 
resided* . 

^ You ask roe, ia your last letter,' for a list of the airivnls and 
depaitures here. I give you an extract from our list of 1826, 
showing the number of boats which plied each year, their ton-' 
age, the trips which they performed', and the quamtity of goods 
landed here from New Orleans and intermediate places. 
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a iHiats, nii'ssiiring 7,Bffil 98 II),4JJ 

38 ditto 8,303 1)8 30,391 

43 ditto 7,484 140 34,101 

61 i]iUD D^e 183 211,914 

" The amount for tlie present year will be much greater than 
any of the above. The numl)et- of 6at-boBls and keels is be- 
yond calculation. The number of sleam-boats above the falb 
I cannot say ranch about, except that one or two arrive at and 
leave Louisville every day. Their passage from Cincinnati is 
commonly 14 or 16 hours. The Tecumseh, a boat which runs 
between tliis place and New Orleans, and which measures 210 
tons, arrived here on the lOlh instant, in 9 days 7 hours, from 
port to port ; and the Philadelphia of 300 tons made the pass- 
age in 9 days 95 hours, the computed distance being 1650 miles. 
These are the quickest trips made. There are now in operation 
on the waters west of the Alleghany mountains, l40 or 145 
boats. We had last spring (1826), a very high fresliet, which 
came 4J feet deep in the counting-room. The rise was 57 feet 
S inch^ perpendicular.'" 

The whole of the steam-boats of which you have an account 
did not perform voyages to New Orleans only, but to all pnnts 
on the Mississippi, and other rivers which fall into it, I am 
certain, that since the above date, the number has incnased, 
but to what extent 1 t^nnot at present i&y. 

When steam-bouts first plied between Shipping-port and 
New Orleans, the cabin passage was 100 dollars, and 150 dol- 
lars on the upward voyage. In 1829, I went down to Nalche* 
from Shipping-port for 25 dollars, and ascended from New 
Orleans, on board the Philadelphia, in the beginning of Janu- 
ary 1830, for 60 dollars, having taken two slate-rooms for my 
wile and myself. On that voyage we met with a trifling acci- 
dent, which protracted it to H days; the computed distance 
being, as mentioned above, 1650 miles, although the real d». 
tance is probably less. I do not remember to have spent « day 
without meeting with a steam-boat, and s*)me days we met seve- 
ral. I might here be tempted to give you a description of one of 
these steamers of the western waters, but the picture having 
been often drawn by abler hands, I shall desist. 
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Themumeter and Barometer Tables. 

Iv perusing foreign scientific works, many of our readers must 
DO doubt have experienced considerable trouble in reducing the 
degrees of the scales of Reaumur and Celsius or the centigrade, 
which are generally used in continental works, to degrees in 
Fahrenheit's scale, which has been universally adopted in this 
country. Similar difficulties will also have been experienced in 
reducing barometrical measurements in the French measure to 
equivalent measurements in the English scale. With the view, 
therefore, of obviating these difiiculties, we have been induced 
to present our readers with three Tables, by which any given 
d^ree in the scales of Reaumur or the Centigrade may be re- 
duoed to corresponding degrees in Fahrenheit's scale, or vice 
versOj by simple inspection. The other three Tables arc for 
reducing French barometrical measurement to English measure, 
or the reverse. 

Directions Jbr using the Tables, 

I. THERMOMETER TABLES. 

1. If it be required to convert a whole number of degrees of any one of 
the three acales into each of the others, it is done at once by simple inspec- 
tta of that Table in which the proposed scale to be converted stands in the 
flnt folntmi- Thus, to convert — 20° of Reaumur into degrees of Fahren- 
heit, alio of the Centigrade scale ;— by inspection of Table I. we find, that 

— 20® Reaum. s — 13^0 Fahr. = — 25°.0 Centigr. 

Agidn, to convert + 3^ of Fahrenheit into degrees of the other two scales, 
we eee in Table II. that 

-f 36® Fahr. =« + 1®.8 R. » +2®.2 Cent 

Lietly, to convert ^ 28® Centigrade into degrees of Fahrenheit and Reau- 
mr, we find, by Table III. that 

— 28® Cent. « .22®.4 R. » _18'.4 Fahr. 

I. If there be tenths in addition to the whole number of degrees to be 
converted ; these must be changed by the supplementary Tables of Propor- 
tknel Puts, and added, observing the rule for the addition of quantities with 
Eke or unlike signs : that is, when the signs are like, the sum is to be taken, 
ad the common sign prefixed ; but when unlike, their difference, and the 
ita of the greater prefixed. 

"Vipiib— The increments or decrements for the decimal parts have always 
the Mune aign m all the three scales. 

EzAXP. I. Convert + 37®.7 R. into degrees of Fahr. and also of Cent 
By Table I. + 37®.0 R. = -»- 115®.2 Fahr. « + 46®.2 Cent. 

+ 0.7 =+ 1.6 =+ 0.9 



The answer is, -h 37^7 R. s + lir.8 Fahr. » -h 47®. 1 Cent. 
. II. Convert ^ 10®.0 R. into degrees of Fahr., also of Cent. 



By Table I. — iO®.0 R. = + 0®.5 Fahr. » — 12®5 Cent. 

— ao S-.1.3 .— 0.7 



— 10®.6 R. « + 8®.2 Fahr. « -- 13*.2 Cent. 
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Barumtter and Tkertiwrneter Tablet. 



Here, to find the d^reei uf Falir, we subtract )°.3 froni fl'.S, becauie ihef 
iave opposite sign*, one being + and the other — : In the other two atet, 
we Mid, because the signs sre alike, being both — . 

ExiKF. III. Coui-ert + 1.1'.2 Fohr. Into aegr«>9 ef It. nml Cent. 
B7 Table II. + tS'.O Fahi. = _B'.4 U. = — 10-.» Cent. 
+ 0.2 = + D.1 E. = + 0.1 

+ ir.aFabr. SE — S'.SIl. => — 10*.6 Cent. 



— (i".8 = _ 5°.d 1 + I9°8 Fuhr. 

, FiuJ Ui* deftreea of It, and F. corresponding to + 6'.8 
+ r.O Cent. <. + 4°.8 R. = + 4a°.a Fabr. 
+ as = + 0-7 = + I.t 

+ 6°.S Cent. 3 + S".! n. = + W.S h'alir. 



II. BAROMETER TABLES. 



1. It is required to e 
height ST inches 3.6 iincH 1 



TABLE IV. p. 139. 
toress in metres and English r 

L9 meaaure, of the mercur; in the banmutcfi 
We leoli in the first column, Paris measure, for 27 in. 3.S lines, and find 
opposite, in the coiunin nietrea, and English measure, the equivalents, which 
are 0.731) metres, and 20 in. 1.0 lines English maaaure. 

Q. If tenth parts ot Purls lines are given, that Jo not attvt in the Table, 
the Burptua above tenth or 5 tenth is added to the Kngllrii line. For the 
metre, on the contTirv, ne take the nomber immediately precetluir the Paiit 
line gi*en. ThuH, li<r ex.nm|ile, we oblain for 3ia2 Pans lines, m the fint 
place, in the column English measure, for 310 Paris lines, 

28 in. .^{1 liiiea. 
the surplus is + 0.2 

28 in. 4.1 lines English measure, which is eqtiivs. 
31U lines Paris measure. 
Next we obtain Irani the column metres, for the number that immediatel; 



lent 



ede« 310.2, vin. ai9.0 = 



TABLE V. p. HO. 
gi»e the barometric height of 0.740 metres ir 
' ik in tbe column metres tiir 0.740. and in 



iponding calumns Paria and English meiBurey w 
aeajiure, and 30 in. L6 lines English measure. 



neaiiure, 

TABLE VL p. 141. 

1. If it is required to ^re the mean barumeler height of 366 £i>){lish IIdm 
in metres and Paria meature, we look in ibe colunia of lines of English mea- 
sure, and will find the numbers 356.0, and opposite it in the columns Puii 
meuure and metres, 27 in. lU.l lines Pnris, ana 0.753 metres. 

2. If teiitha of a line English mcasirre are given, lliat do not occitr in tbe 
Table, we proceed as in 3. under Table IV.--:Suppoae it Is required to rive 
the metres and Paria measure corresponding lo 28 in. 3.B lines of Englilh 

measure: we look first for 28 in. 3.6 Unea in the column English v 

and oppMite, in tbe column Paris measure, is 30 in. U.B lines, 
the sun^i, -I- 0.3 



sure, which is ciiua. 
Secondly, 3.S ts r 

sure, find opposite 



M in. &9 lines Parla n 
to 38 in. 3.8 lines T:nftUsh measure. 
»r 4.0. We therefbre, lor 38 fn. 4 lines £ngM) n 
■i the column of metrerO.720. 



■ 
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TABLE r. 






1 




(Lamm.! FtfMn. 


C«tlp. 


>— 


K.hrm. 


t-HllLp. 


Rmnm. 


Friiim. 


CmHbt. 


1 


— 30' 


_38.B 


—37^ 


+ 7° 


+ 47-7 


+ 'a? 


4-44° 


+ isf.o 


+ 8a:» 




S9 


33.2 


36.2 


a 


fio.o 


lll.O 


46 


IS3.2 


»6-3 






M 


31.0 


38.0 




83.3 


11,2 


46 


1S5.5 


57.6 






' B7 


2B.7 


33 7 




64.8 


13.5 


47 


187-7 


68.7 






■M 


W.6 


32.5 




M7 


13.7 


48 


140.9 


60.0 






M 


'2*.2 


31.2 




Ml-O 


18.0 




142.2 


61.2 






S4 


22. tl 


30.0 




'61.3 


16,3 


60 


144.5 


S3.6 






S3 


19-7 


2U.7 




62.5 


17.8 


81 


1467 


63.7 






23 


i7.fi 


i7.6 




65 1 


I&2 


SS 


149.0 


«e,a 








lfi,3 


2(L2 




f;s.o 


20.0 


63 


161,2 


86,2 








13,0 


85.0 




71.3 


31.3 


64 


153 8 


B7.8 








10.7 


23.7 




73.6 


S2.S 


S6 


155.7 


fla7 








0.5 


23.5 




74.7 


237 


66 


160-0 


]\l 








e.2 


21.2 


20 


77,0 


35.0 


87 


1B0.2 








4,0 




31 


79.3 


26.2 


68 


163.5 


73.6 








1-7 


m7 


22 


81,6 


37.5 


60 


1647 


73.7 










I7.ft 


23 


837 


2B.7 


60 


167.0 


76.0 








17 


lb.2 


34 


06.0 


30.0 


61 


169,2 


76.3 








5,0 


I^o 


g.'. 


BR2 


31.2 


62 


I7IS 


77-5 








7.3 


13.7 


3D 


ya5 


32.5 


03 


173.7 


7a7 










13.5 


37 


927 


3.^7 


64 


178.0 


800 








11.7 




28 


96.0 


3.'i.« 


66 


178.2 


81-3 








H.0 


10.0 


20 


97-2 


30,3 


Gil 


1H0.5 


63 6 








1R.3 


B.7 


30 


99.5 


37.S 


67 


183.7 


8S.7 








1B.5 


7.8 


31 


101-7 


3B.7 


68 


188.0 


86.0 








20-7 


S.2 


32 


104,1) 


40.0 




IB7.2 


66.3 








33.0 


6.0 


33 


106,2 


41.3 


70 


189.5 


87.5 








1W.S 


3-7 


34 


iHa/i 


43 5 


71 


191.7 


8a7 








97 J> 


2.6 


35 


110. J 


43.7 


72 


194.(1 


90.0 








20.7 


1.3 


3n 


113.0 


450 


73 


196.2 


91.3 








330 


0,0 


37 


116.3 


46,2 


74 


19a 6 


92.6 






+ 1 


34.2 


+ 1.3 


3B 


117.8 


47.5 


76 


200-7 


93.7 








rwo 




3U 


119.7 


4a7 


76 


303.0 


B6.0 








387 


3.7 


40 


123.0 


60.0 


77 


BO 6.2 


96.2 








41.0 


5.0 


41 


134.2 


61.3 


76 


207,5 


97.6 








43.2 


U,3 


42 


126,5 


63.5 


70 


200-7 


9a7 




1 


,. ^ 


46.S 


7.8 


43 


1387 


63.7 


RO 


212.0 


loao 








PSOPOHTtDNAI, PARTS TO TABLE I. 






RMumui. 




CBUgr^ 




0.1 


0.2 


{1°1 










o,a 


0,4 


0.3 
















0,3 


0,7 


0.4 
















0.4 


(in 


0.6 
















0.8 


1.1 


0.6 
















0,6 


1,3 


0.7 
















0,7 


1,G 


0.9 
















0.H 


1,0 


I.O 










M**- 







M 


ftO 


1.1 
























L 


^ 














.J 
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Thermometer Tables, 



TABLE II. 



Fahran. 


RMnm. 


Cmtigr. 


Fahran. 


Rcanm. 


Gentler. 


Fahien. 


R«»m. 


Gentlgr. 


e 

_36 


— 30!2 


— 37I8 


+ 17' 


— 6!6 


a4 


— 70' 


+ 1&9 


8L1 


36 


29.7 


37.3 


18 


6.2 


7.8 


71 


17^ 


81.6 


34 


29.3 


36.7 


19 


6.7 


7.3 


72 


17.8 


88.8 


S3 


28.8 


36.2 


20 


6.3 


6.7 


73 


ia2 


' 88.7 


32 


28.4 


36.6 


21 


4.8 


6.2 


74 


1&7 


83.3 


31 


28.0 


36.1 


22 


4.4 


6.6 


76 


19.1 


83.8 


30 


27.6 


84.4 


23 


4.0 


6.0 


76 


19.6 


84.4 


29 


27.2 


33.9 


24 


3.6 


4.4 


77 


2ao 


84.9 


28 


26.7 


33.3 


26 


3.1 


S.9 


78 


20.4 


86.6 


27 


2&2 


32.8 


26 


2.7 


3.3 


79 


20.8 


8ai 


26 


26.8 


32.2 


27 


1.2 


2.8 


80 


21.3 


8a7 


26 


26.4 


31.7 


28 


1.8 


2.2 


81 


91.7 


87-8 


24 


24.9 


31.1 


29 


1.3 


1.7 


82 


22.2 


87.8 


23 


24.4 


30.6 


30 


0.9 


1.1 


83 


22.6 


8as 


22 


24.0 


30.0 


31 


0.4 


0.6 


84 


23.1 


8a9 


21 


23.6 


29.6 


32 


0.0 


0.0 


86 


23.6 


89.4 


20 


23.1 


28-9 


33 


+ 0.4 


+ 0.6 


86 


84.0 


80.0 


19 


22.6 


2a4 


34 


0.9 


1.1 


87 


24.4 


80J( 


18 


22.2 


27.8 


36 


1.3 


1.6 


88 


84.9 


81.1 


17 


21.7 


27.3 


36 


1.8 


2.2 


89 


86.3 


81.6 


16 


21.3 


26.7 


37 


2.2 


2.7 


90 


86.8 


38.8 


16 


20.8 


26.2 


38 


2.7 


3.3 


91 


26.2 


82.7 


14 


20.4 


26.6 


39 


3.1 


3.8 


92 


86.7 


83.8 


13 


20.0 


26.0 


40 


3.6 


4.4 


93 


871 


83.8 


12 


19.6 


24.4 


41 


4.0 


6.0 


94 


27.6 


84.4 


11 


19.1 


23.9 


42 


4.4 


6.6 


95 


2ao 


84.9 


10 


1&7 


23.3 


43 


4.8 


6.1 


96 


28.4 


36.6 


9 


182 


22.8 


44 


5.3 


6.7 


97 


2a8 


3ai 


8 


178 


22.2 


45 


6.7 


7.2 


98 


29.3 


36.7 


7 


17-3 


21.7 


46 


6.2 


7.8 


99 


29.7 


37.2 


6 


16.0 


21.1 


47 


6.6 


8.3 


loo 


30.2 


37.8 


6 


16.4 


20.6 


48 


7.1 


8.9 


lOl 


30.6 


3a3 


4 


16.0 


20.0 


49 


7.5 


9.4 


I02 


31.1 


3a9 


3 


15.5 


19.5 


60 


8.0 


10.0 


103 


31.5 


39.4 


2 


15.1 


18.9 


61 


8.4 


10.5 


104 


32.0 


40.0 


1 


U.(i 


18.4 


62 


8.9 


11.1 


105 


32.4 


40.6 





14.2 


17.8 


63 


9.3 


11.6 


106 


32.9 


41.1 


+ 1 


13.7 


17.3 


64 


9.8 


12.2 


107 


33.3 


41.6 


2 


13.3 


10.7 


55 


10.2 


12.7 


108 


33.8 


42.2 


3 


12.8 


16.2 


66 


10.7 


13.3 


109 


34.2 


42.7 


4 


12.4 


15.6 


67 


11.1 


1.3.8 


110 


34.7 


4a3 


5 


12.0 


15.0 


58 


11.6 


14.4 


111 


35.1 


4a8 


6 


11.6 


14.4 


69 


12.0 


15.0 


112 


35.6 


44.4 


7 


11.1 


13.9 


60 


12.4 


15.6 


113 


36.0 


44.9 


8 

0^ 


10.7 


13.3 


61 


12.8 


16.1 


114 


36.4 


46.6 


9 


10.2 


12.« 


62 


13.3 


16.7 


115 


36.8 


4a 1 


10 


9.8 


12.2 


63 


1.3.7 


17.2 


116 


37.3 


4a7 


11 


9.3 


11.7 


64 


14.2 


17.8 


117 


37.7 


47.2 


12 


8.J> 


11.1 


65 


14.6 


18.3 


118 


3a2 


47.8 


13 


8.4 


10.6 


66 


15.1 


18.9 


119 


3a6 


48.3 


14 


8.0 


10.0 


67 


15.5 


19.4 


120 


39.1 


4a9 


16 


76 


9.5 


68 


16.0 


20.0 


121 


39.6 


49.4 


16 


7.1 


8.9 


69 


16.4 


20.6 


122 


40.0 


60.0 
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TABLE II.— cofiitiiNtt/. 



Fahnn. 


Rmuou 


Coitigr. , 


Fahm. 


Reaum. 


Cmtigr. 


Fahnn. 


Reaum. 


Centtgr. 


• 


• 


• 


o 


• e 


o 


e 


e 


• 


+ 123 


+ 40.4 


+ 50.6 


+ 153 


+ 63.7 


+ 67.2 


+ 183 


+ 67.1 


+ 83.8 


124 


40.9 


51.1 


154 


54.2 


67.8 


184 


67.6 


84.4 


125 


41.8 


51.6 


166 


64.6 


68.3 


186 


6ao 


85.0 


126 


41.8 


52.2 


156 


66.1 


66.9 


186 


6&4 


85.6 


127 


42.2 


52.7 


167 


66.6 


69.4 


187 


6a8 


86.1 


128 


42.7 


58.3 


158 


6&0 


70.0 


188 


69.3 


8ft7 


129 


48.1 


53.8 


160 


56.4 


70.6 


189 


69.7 


87.2 


190 


48.6 


54.4 


160 


5&9 


71.1 


190 


7a2 


87.8 


181 


44.0 


55.0 1 


161 


57.3 


71.6 


191 


7a6 


88.3 


132 


44.4 


55.6 ! 


162 


57.8 


72.2 


192 


71.1 


8&9 


188 


44.8 


56.1 


163 


68.2 


72.7 


193 


71.6 


89.4 


184 


45.3 


66.7 


104 


5a7 


73.3 


194 


72.0 


90.0 


185 


45.7 


57.2 


166 


59.1 


73.8 


196 


72.4 


90.5 


186 


46.2 


57.8 


166 


69.6 


74.4 


196 


72.9 


91.1 


187 


46.6 


5a3 


167 


60.0 


76.0 


197 


78.3 


91.6 


188 


47.1 


5&9 


168 


60.4 


76.6 


198 


78.8 


92.2 


189 


47.5 


59.4 


169 


60.8 


7ft 1 


199 


74.2 


92.7 


140 


48.0 


60.0 


170 


61.3 


7ft7 


200 


74.7 


98.3 


141 


4&4 


60.5 


171 


61.7 


772 


201 


75.1 


93.8 


142 


48.9 


61.1 


172 


62.2 


778 


202 


76.6 


94.4 


148 


49.3 


61.6 


173 


62.6 


7a3 


203 


7ftO 


96.0 


144 


49.8 


62.2 


174 


63.1 


7&9 


204 


7ft4 


95.6 


145 


50.2 


627 


176 


63.6 


79.4 


206 


7&8 


9ft 1 


146 


50.7 


63.3 


176 


64.0 


60.0 


206 


77.3 


9ft7 


147 


51.1 


63.8 


177 


64.4 


80.5 


207 


77.7 


97.2 


148 


51.6 


64.4 


178 


64.9 


81.1 


208 


78.2 


97.8 


149 


52.0 


66.0 


179 


66.3 


81.6 


209 


7ft6 


98.3 


150 


52.4 


66.6 


180 


66.8 


82.2 


210 


79.1 


98.9 


151 


52.8 


6&1 


Ml 


66.2 


82.7 


211 


79.5 


99.4 


152 


53.8 


6&7 


182 


66.7 


8a3 


212 


80.0 


100.0 






PROPO 


RTIONA 


L PARTf 


5 TO TA 


RLX II. 






7a 


iirenlidt. 


RMumur 


. Centign 


dT" 




0.1 


0.0 


e 

ai 










0.2 


0.1 


ai 














0.3 


0.1 


0.2 














0.4 


0.2 


0.2 














0.5 


0.2 


a3 














0.6 


0.3 


0.8 














0.7 


0.8 


0.4 














0.8 


0.4 


0.4 














0.9 


0.4 


0.5 






1 
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Tkermomtter Tabki. 



TABLE III. 



Ccntlgr. 


Reaum. 


Fihreo. 


Ctetigr. 


RMtmb 


Fahno. 


CaiOgr. 


RaMun. 


Fahnn. 


• 


e 





e 


e 


• 


• 





• 


— 39 


— 31.2 


— 3a2 


+ 8 


-«- a4 


+4a4 


+ 55 


+ 44.0 


+ 181.0 


38 


3a4 


3a4 


9 


7.2 


4a2 


56 


44.8 


182:8 


37 


29.6 


34.6 


10 


ao 


6ao 


57 


45.6 


134.6 


36 


2a8 


32.8 


11 


as 


51.8 


58 


4a4 


136.4 


35 


2ao 


31.0 


12 


ae 


53.6 


59 


47.2 


isa2 


34 


27.2 


29.2 


13 


ia4 


55.4 


60 


4ao 


i4ao 


33 


26.4 


27.4 


14 


11.2 


57.2 


61 


4a8 


141.8 


32 


26.6 


25.6 


15 


12.0 


59.0 


62 


4a6 


143.6 


31 


24.8 


23.8 


16 


ia8 


6a8 


63 


5a4 


145.4 


30 


24.0 


22.0 


17 


13.6 


62.6 


64 


51.2 


1472 


29 


23.2 


20.2 


18 


14.4 


64.4 


65 


52.0 


i4ao 


28 


22.4 


ia4 


19 


15.2 


6a2 


66 


52.8 


150.8 


27 


21.6 


lao 


20 


lao 


oao 


67 


53.6 


158.6 


26 


20.8 


14.8 


21 


ia8 


69.8 


68 


54.4 


154.4 


25 


20.0 


lao 


22 


17.6 


71.6 


69 


5a2 


15a2 
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0.728 


10.7 
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11.2 
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Tlu Agricttllural and Horticultural Sodeitf of India. 

^ oTwiT H aT A VPtyc the fertility, in some degree liistorica], of 
the borders of (he Ganges, and the numerous cottages of J}ic 
indigenoLiE popidation, surrounded by verdure, which giTe t(» 
Bengal the aspect of a garden, it appears that agriculture is 
litiU very llttb advanced in that country, and that it has mucli 
to gain from the judicious influence of Buropeans. " To over- 
throw," says De Candolle, " a bhnd routine, founded in tlie ig- 
norance of the Indians and their division hito castes ; to shew 
them [hal they can cultivate otherwise than they have done 
during 2000 or 3000 years ; to engage the principal among 
them to occupy themselves with agriculture, which they des- 
pise; to introduce more perfect agricuhural instruments, and 
species and vorietJes of useful plants, with which they are un- 
acquainted :"— such are the objects that the Society of Agricul- 
ture and Horticuhure, founded some years ago at Calcutta, pro- 
pose, and whose first volume of Memoirs is now before us •. 

This Society, patronized by the preceding Governor-General, 
the Marquis of Haslinga, as well as by his successor Lord Anihersl, 
is competed of British residents at Bengal, and of natives of rank. 
The total number of the members in the first of July 1828 
was ninety-seven, and it has probably increased since thai pe- 
riod, HowevLT barharoufi such names as these may be to our 
ears, Prusunnukoomur Thakoor, or Ubhuyachurnn Bariojya, 
which figure in the list of members we mention them with plea- 
sure, for they augur well concerning the future influence of the 
society on' the native population. 

In an Introductory Discourse by the President, he points out 
the utihty of societies in general, and their influence on English 
agriculture. He represents the Indian Agriculture as much in- 
ferior to what it was in England two centuries ago ; and the in- 
struments employed by the natives as miserable. They have 
done nothing, he says, towards the cultivation of different and 
abundant species of plants which might be cultivated with pro- 
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Tfu JgricuUural ami Horticultural Socielff of India. 1*8 
fii ; they Doglecl the forests ; they could convert idIo pastures 
the jungles of long grass, which only afTord them at present miu 
teriaU for covering their houses ; in the wiuter they could have 
crops of wheat, barley, flax, niiisiard, and different kinda of 
pulae, in the immense districts which they altogether neglect) 
because they are inundated during the rainy season. Even the 
grasses ittat cover them, nnmely Amlropogon muricatua and 
two or three kinds of Saccharum, would make a valuable hay, 
if mowed in the spring. In cultivating these districts, tliey 
would drive away the dangerous animals with which they are 
infeeted ', and which at present prevent their amelioration. 
The Preadent sliows himself adverse to ihe proposed estabUsh- 
ment of experimental farms and horticultural gardens, being 
convinced that the society would be obhged to support them, 
and that the operations carried on there would not be applica* 
hie at present to India. He wishes that they could engage the 
prindpal proprietors to make experiments on agriculture, at 
their own expense; and he believes that their example would be 
profitable in the end. This opinion we consider a sound one. 
The following passage of his discourse has struck us as applica- 
ble to the amelioration of agriculture in Europe as well as that 
in India. " Conviction respecting the most obvious things, 
must, however, be expected to make but a slow progress among 
a people who are the slaves of custom, and whose want of cu- 
riosity and energy are such ns to prevent their inquiry into the 
advantages and disadvantages of any new thing proposed to 
them, and which operate so powerfully as to keep them in a 
state of stupid contentment with their present miserable condi- 
tion. The Society must not, therefore, expect too much at 
first; but must patiently labour in hope. It must not be dia- 
coaraged by disappointments, but reiterate and increase its ef- 
forts; and, when the effects of its latmurs once begin to appear, 
it may be reasonably expected that the adoption of the means 
recommended will proceed with a gradually accelerated force, 
until the rcsultahaU finally exceed the expectatioos of its most 
ualoua friends." 

" Tigers, which abiiund in the jungles, humid Jislricta, covem) with 
coane gnu and ihruba, In the environs of Calcutta. 
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The introductory discourse of the President is followed by 
a number of interesting memoirs. 

Dr Tytler« established at Allahabad, has studied the diffmnt 
diseases that attack barley and rice ; among others, one whidi 
changes the latter salubrious grain into a true poison. It b a 
blight, analogous to that of wheat, produced, as it appears, by a 
superabundance of water in the rivers. 

The society had communicated to its members a series of ques- 
tions concerning the climate, the statistics, and agriculture of 
the different provinces. Dr Tytler sent detailed answers con- 
cerning the district of Allahabad ; Mr Stirling concerning those 
in the vicinity of Nurmuda ; Mr C H. Blake concerning that 
of Poomea, where he has kept a regular journal of all the ope^ 
rations of agriculture during a year. Detailed descriptions of 
the agriculture of the twenty-four Purgunnas, of Silhut,andthe 
neighbouring districts, have been communicated by Baboo-Kad- 
ha-Kanta-Deva. General Hardwick communicated a note con- 
cerning a species of very nulritive wheat, yhich is cultivated in 
the districts annually inundated on the borders of the Jumna. 
Details concerning certain varieties of rice, a dwarf pea, origi- 
nally of Patna, and ropes fabricated with fibres of different 
palms, are communicated by the President. Mr H. Piddington 
has a short memoir on the hemp of Manilla, furnished by the 
Mtuia textilis ; Mr G. Ballard one concerning the culture of 
the grape-vine at Bombay ; on the cultivation of the sugar-cane 
in different districts ; and on an improved plough. Dr Wallich 
has communicated notices concerning the colony of Prince Ed- 
ward^s Isle, of the price of opium in that establishment, as well 
as concerning the employment of lime as a manure, and on the 
arborescent cabbage sent to the botanic garden of Calcutta by 
Professor de Candolle of Geneva. D. Scott, Esq. has given a 
summary of observations made during 9,9, years, as to the suc- 
cession of the seasons at Bengal. The same gentleman has di- 
rected the attention of the society to the obtaining grains from 
Europe, by taking care to preserve them from humidity and the 
rapid changes of temperature, by putting them into glass phials 
with parched bran or burnt charcoal. 

We observe in this volume the translation of an Indian book 
on horticulture, which, although it may contain some useful di- 
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rections, shews the low conditioa of this interesling art in the East. 
In it ve are told that there are trees which bring good luck, and 
others that bring bad ; how we ought not to sow and plant but 
on certain days of the wei'k and month ; how we may change 
the nature of the fruits of Mango, by putting grains into tlie fat 
of the rabbit for the sp>ace of a month, &c. They moreover re- 
commend to rub and to prick the roots with different substan- 
ces, in order that they may carry fruit a longer time. To the 
memoir is appended a list of names of plants in Hindoo and 
Persian, corresponding to the botanical names. 

A description of the gardens and the fruit-trees of Kashmeer, 
by Mr Moorcroft, contains many interesting details. The fruits 
of this country are those of the south of Europe, such as apples, 
pears, peaches, quinces, apricots, plums, cherries, walnuts, pome- 
granates, almonds, Stc. ; but there are many varieties of these 
fruits, and it appears that some are superior to those that have 
been obtained in Europe. The author thinks that advantage 
might be taken of the vicinity of this country for introducing 
many of them into British India. In the kingdom of Eash- 
meer, where there are many lakes, they construct floating gar- 
dens, in which they cultivate a great quantity of melons and 
cucumbers- 
Sir Moorcroft, during his sojourning in Thibet, also inquired 
as to the culture of the forage named Prangos*, a forage 
very much sought after by sheep, and from which important 
results are anticipated, if it could be naturalized in Europe, or 
■t the Cape of Good Hojie. Packets of grains and roots of this 
umbelliferous plant have been sent to different persons, and, in 
particular, to Dr WaUich at Calcutta, but we are ignorant of 
the results of this communication. The Prewdent found a new 
mode of grafting in use in a western district of Bengal, which 
he thus describes : " In the Eeason of the year when the bark 
easily separates from the wood, having previously cut off the 
end of a small branch which was considered unripe, about a 
quarter of an inch above an eligible bud, he would then make 
an annular cut round the bark about half an inch below the bud, 

■ This plant is the Prangos pabvlaria, JeKribtd by Mr Lindlev in llie 
Jnumal of Science of the Rcij'sl InstUulion of London, IB25. No. 37. fi. ?• 
APRIL JOSK 1831. K 



146 The AffriculturtU and Horticultural Society of ia^a. 
and then wilh a doth in his band, would fordbiy pull off ibe 
ring of bark, taking care not to injure the bud ; after which, he 
would proceed in the same way with tlie buds below. Having 
collected a sufficient number, and kept them fresh in the faolio« 
of a leaf with a little water, he would proceed to the stocks to 
be engrafted, and having cut off the head, where the stock ap- 
peared of a proper size, he would strip the bark in small shredi 
all round to a sufficient depth, until a ring of the bark being 
applied, verj exactly fitted. The shreds were then collected 
over the ring of bark and tied above, and bound together by a 
little moist hay, taking care not to press upon the bud. Thia 
perhaps combines the advantages of being the most successful, 
-the most easy, and most simple mode of engrafting or budding." 
The Society of Agriculture and Horticulture of Calcutta has 
imported from Europe many varieties of fruits and pulse, which it 
has distributed among the native gardeners; it has also awarded 
prizes for successful culture. " We cannot," says M, de Candolle, 
*' sufficiently praise the zeal and prudence that distinguish its ef- 
forts for the improvement of Indian agriculture; and we must 
also remark how tnuch in this point of view the English domi- 
nion, compared to that of preceding possessors, is a fortunate 
circumstance for this vast country. We must not forget that 
the impulse given to agriculture comes above all from the go- 
vernment of the country, for the Botanic Garden of Calcutta is 
the place where they make all kinds of experiments, and whence 
a number of seeds and useful plants an; distributed among pri- 
vate individuals, and in the provincial gardens throughout Bri- 
tish India. This magnilicent establishment has enjoyed, during 
many years, an annual revenue of L. 5000 (125,000 fr. de 
France), which has enabled them to cultivate a very large tract 
of ground, to pay travellers to the interior of India, to corrcspoiid 
liberally with the gardens of Europe, and to give a comfortable 
salary to a skilful botanist charged with the direction of iL 
The particular circumstances of the India Company have 
forced it to diminish the income of the gardens ; but we trust 
this system will not be pushed too for, for, without speaking of 
the utility of the garden of Calcutta in a sense purely scientific, 
it cannot be denied that it has rendered great senices, whether 
by introducing into India all the best fruits of the equatorial 
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i«gio]t9, iucti as Mango, Litchee, Loquat, the Alligator pear, 
S(c^ or in procuring the best vtirieties of potatoes of which Ben- 
gal was formerly destitute ; or, fiually, by furnishing fresh seeds 
of cofler, which tliey now cultivate in many parts, and great 
qusntttics of the Teak wood, so valuable for the mariner." 

Although the liberality of the India Cotiipany, in regard to 
botany, is highly praiseworthy, we confess ourselves unable to 
comprehend how the science of plants of all the branches of oft* 
tural history should be the one selected for exclusive patronage 
by the Lords of our Eastern Empire. We now, however, know 
so much on this subjeci, as to be entitled to say that when our 
Indiin BiTairs are 6nally arranged, this exclusive patronage of 
one branch of knowledge will be entirely dune away with, and 
that Geology (in its most comprehensive sense), Mineralogy, 
and Zotdogy, will also be brought forward in a manner worthy 
the munificence of this great and hberal commercial company. 



Account of thf Arbusculltes argcntea, Ji-om the Carhon^eroua 
Limestone of Innerteil, near to Kirkcaldy, in F'lfeihire. By 
P. MuKKAY, M. D. of Scarborough. Communicated by the 
Author. 

Ik the carboniferous limestone of the extensive quarries near 
Kirkcaldy, in Fife, may \k observed, mingled with crinoidal r&- 
mainti, very delicate vermiform bodies, in fragments of diSerent 
lengths, shining with metallic lustre, neither articulated nor cel- 
lular, and reeembling broken bits of silver wire> Very short 
Utd minute pieces had been noticed among the coralloid fos^s 
of this limestone, collected by myself many years ago, when a 
medical student at Edinburgh. But this winter, I have been, 
through the kindness of Mr Murray of Edinburgh, supplied 
witb a specimen so much more perfect, as to induce me to call 
the attention of geologists to il, as a fossil animal hitherto un- 
described, and not exactly reducible to any known group. 

It would appear to have been an attached MoUusca, dichoto- 
mous at first, but afterwards sending out lateral branches, mo- 
derately tapering, and with very distant and obscure (if any) 
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articiilaiions, grooved longituclinally, and composed of a bright 
rilvery cortical case, and a solid axis of carbonate of lime, fre- 
quently crystallized. It differs decidedly from the crinoidal 
•Dimals, which are regularly articulated ; and varies nearly il 
'the same degree from the corallines, &c. by not displaying ibe 
erilular structure characlerislic of that family, from which 

lould at iinee have separated this fossil, were I not fully awaie 
of the extreme minuteness of those cells, and that occasionally 
they are lost to observation by the denuding of the cortical 
tegument, or shrinking of the polype itself. Besides, the fa^ 
nilized objects under consideration are so rare and so imperfecti 
that it would be premature, nay presumptuous, as yet to re- 
move them from all the known classes, until we shall be ju»> 
tified by careful and repeated examination of other and mora 
perfect specimens. I would therefore, for the present, prefer 
placing it among the corallines, under the third order of the 
first class of Lamouroux, which arc " Polypida plant-like, ttl- 
bular, simple or branched, never articulated; of a horny 
membranous substance, but sometimes slightly covered with m 
e»Jcareous layer, neither cellular nor porous. Polypida situated 
tX the extremity of the stems." 

Bui as our Fifeshire fossil assuredly does not belong to any 
of the genera of Lamouroux, we must class it as a new one, and 
may give it the generic appellation of JrOtisculUes, from ita 
Ihrub'like appearance : and, for a trivial name, argentea, froa 
Hb singularly metallic and silvery aspect. 

It occurs, as has before been remarked, in the mountaiB 
Hmeslone of the coal formation at Kirkcaldy, in Fife, and is mi. 
peatedly crossed by sections of encrinttol stems and arms, wbicb 
.^xiund in that locality. Indeed, I do not recollect ever to hart 
seen entrochial fragments, &c. in greater abundance than in ih* 
grey carboniferous limestone of Innerteil, near Kirkcaldy, 
have s^AJragmenta of crinoidese^ for stems of any length, 
fehewing side-arms, are but rarely there to be met with. How* 
ever, various shells of the genera Producta and Spirifera, ebW 
racterislic of the formation, are very plentiful, with Caryophylw 
iies ; and occasionally a very delicate Hetepora, which is beau- 
lifully crystalline, and white, and finely displayed upon th* 
dark grey coloured limestone, 
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As far as can be ascertained by microscopical observation, the 
structure of this animal has been of the most simple description ; 
and probably it was attached, for security, to some solid heavy 
substance, as a atone or shell ; and also from the analogy of 
tome species of Actinia and Hydra, we may conjecture it to 
have possessed a retractile power; and, under certmn circum- 
ilances, it might occasionally have presented merely a very 
shortened nacrous stem, or fasciculus of branches. 

Probably, too, this zoophyte may be so far interesting to the 
general naturalist, as offering another link of connexion in the 
vast chain of nature ; and may be that which runs between the 
jointed Crinoides and the Porous Corals, or between them and 
the Annulosa. 
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References to the Drawing. 



4 The Stem. 



B, The Side-arm, in botsDicnl language, arising decurrent from the itetu. 

C, An imperfect stem, bifurcated from the first dirUion, under whii;h the 
ilcm A paaies, and U lost in the mass. 

D, SectloD of on enciinite. 
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TabU of the Gener(d State of the Weather in tlie Isle of Man, 
commmcing Jan. 1. 1824, and endirtg Slst December 1830. 
By Colonel Stewart. (Communicated by Prindpal Baird.) t 

[Fahrenheit's Thermoraelcr, siluflted on a northern exposure, alwi^* 
out, taken nt aV1i>ck a. k. and at II o'clock p.n — With referano* 
lo Iho " Wind," the prevailinK Point for the Aay is taken : if »nj 
Kain, Snow, ur Sleel during the day, not coniiilered Fair.] 
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^^^BU«, ahacmg tJu Mean Temperature at Aberdeen Jar ea^ ^M 
^^^^ Month nf the last Eight years, — Mean Height of Barometer ™ 



tkewmg l/te Mean Temperature at Aberdeen for t 
Month nf the last Eight years, — Mean Height of Barometer 
Jhr 1830, — and Rain fallen at Mariscltall Cotiegt Observaiorj/ 
during the last Two i'ears. By Mr George Innes, Astro- 
nuniicu] Cultulator, Aberdeen. 
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The Tbcrmomeler is fixed outside of a wlniloir which luolcs nearly evt, be- 
iaf; always in the ahaile before 8 a. ii. : the bulb is 16( feet above the le- 
vel of the ground. The nearest building eastward is 70 feet distant) and 
there is no building to the northward tor a considerable distance. 
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The Rain.Gauce, with the results of which I am favoured, is fixed on the 
roof of the Tower of Marischal College, 74 feet above the level of the 
ground. The height of the basin of the horomeler abtve the level of the 
sea, at hal/Jhad, is 60 feet. G. I. 
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On Vie Utility <^,fixi>ig U^hlning Conductor* in Shipa. 
W. S. Hakkis, Esq. Member of the Plymouth Iastitution.1 

1. A THDNDER-STOBM IS ihc result of a great natural actk 
fiubsisling between an extensive stratum of cloud, and a corres- 

" ponding portion of the earth's surface, together with the inter- 
vening atmosphere ; and is the result of some powerful agency, 
the nature of which is as yet undiscovered. 

S. The active principle of a thunder-storm, however, may be 
considered as an extremely subtle species of matter universally 
pervading nature, and distributed in bodies, in quantities pro- 
portionate to their capacities for it, so that when accumulated 
in and about certain bodies, and abstracted at the same time 

' from other bodies, a tendency to regain the previous state of 
proportionate distribution is marked by a certain train of phe- 
nomena; thus, a concentrated action ii frequently set up be- 

' tween the overcharged and undercharged bodies, which produces 
I ^ the effects of a violent and terrific expansive force, for ihe 
original state of proportionate distribution is of^en restored 
by a rapid explosion, at which instant the most compact bodies 
are broken; whilst, at the same time, there is such an evolution 
of heal, that substances directly in the line of action are soi 
times inUamed, fused, and ignited. 

1. This easy and elementary view of electrical action may 
be altogether useless; for to investigate any branch of phy^cal 
science with success, it is always advantageous to arrange our 
ideas in some determinate order, by means of which the details 
assume a clear and connected form ; for although it must be 
admitted, that every theory is merely a way of picturing to our- 
selves the course of nature, it may be always sufficient, and ad. 
missible, so long as it is consistent with the observed ph 
and not contradicted by any known fact. 

4. In tlie progress of electrical inquiries, it has been found, 
that some substances oppose but comparatively little resistance 
to the passage of the electrical agency, whilst, on the contrary, 
other substances seem to arrest its course altogether; a fact 
whichinduced electricians to consider bodies as possessed of these 
peculiar properties, and to classify them in relation to this C<m^ 






ad. 
nd," 



Mr Harris on Lighluiitg Condtulors in Ships. 155 
ducting or noH'Condvctliig power. Subetant.'ra which oppow 
hut comparatively ht[le resiEtance to an electrical explosion, 
have therefore been lermed conductors, whilst those which offer 
redstance to its progress, have been lermed non-amdtictors, or, 
occasionallj, from the same cause, insulators. In the conducu 
ing class, we find, all the metals, concentrated acids, water, well 
burnt charcoal, wood, diluted acids, and saline fluids, most 
earths and stones, flame, smoke and steam. If any of these 
substances resting on the ground, be put into contact with an 
electrical machine, whilst a current of sparks is passing from 
it, the sparks will immediately cease ; in conse<)nence of the 
electric matter being transmitted by them to the earth : — an 
easy ond striking experiment. Non-conductors of electricity, or 
insulators, are all vitreous and resinous substances ; — dry, per- 
manently elastic fluids, such as air; baked wood, silk, pure car- 
bon, and most precious stones, oils, dry vegetable substances, aa 
also, dry marble, chalk, and lime, wool, hair, leathers, dry pa- 
per, parchment, and leather. If, whilst a current of sparks i 
passing from the electrical machine, any of these bodies be put 
into contact with it, and rest as in the former instance on thf 
earth, little or no difference will be perceived, the Bparks wil. 
continue. 

5. Although for general purposes, the various bodies in nature 
may be considered as belonging to one or the other of these 
classes, a gradation of effect is observable from one class to the 
other ; so that the conducting or iniiulating power of some sub- 
stances, compared with that of others, may be considered as im- 
perfect : hence has arisen a third class, which consists of the re- 
mote extremes of the other two, and which may be consider 
in the power of arresting or transmitting certain electrical actions 
as appertaining to either. Thus wood, hemp, stone, and the 
like, may become insulators to a stale of low electrical action, 
and conductors to a high one. 

6- The manner in which accumulations of atmospheric elec> 
tricily proceed, may be referred to the following principle: 
When two substances of the conducting class are directly opposed 
to each other, and are separated by a substance of llie non-con- 
ducting or insulating class, leaving the one free and the olliv 
insulated, the |woportionate state of electrical distribution may 
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become deranged to the greatest possible extcDt. Now, id 
turc, the conditions of such an experiment are found in the 
lative situations of the sea and clouds, and intervening air 
that when, from any cause, an evolution of natural eleclricit; 
takes place, and heavy masses of vapour are present in the at- 
mosphere, we have immediately an insulated conductor (a 
cloud), directly opposed to a conductor in a free state (the sea 
or land), and an intervening non-conducting or insulating me- 
dium, the air; hence results a charged battery of enormous 
power; the attraction of ^he opposite electrical stales, therefore, 
may become at length so powei-ful, that the electric matter 
breaks down the intervening resisting air, with a terrific and dense 
explosion — an effect perfectly analogous to the explosion which 
frequently occurs at the time of conveying a high charge (o an 
electrical baitery, and which is attended by a peculiar fracture 
of the interposed glass •- 

7- The year 1753, which marks an important era in electrical 
science, from the celebrated discovery of the principle just men- 
tioned, under the form of the Leyden jar, gave to the natural 
philosopher an easy method of concentrating large quantities c^ 
electricity produced by artificial means, so as to discharge it u] 
or through bodies with an instantaneous and violcnl explo: 
From the time, therefore, that the cause of lightning 
identified with that of ordinary electricity, and that the gij 
attempt of Dr Franklin and other philosophers, of aciualli 
drawing down the matterof lightning from the clouds, was fulli 
accomplished, the effects produced on bodies by these niioar 
electrical discharges with their mode of action, acquired a new 
interest ; and many important experimental researches into the 
laws and operation of the great natural action, were successfully 
carried on by means of the ordinary artificial one. 

8. Amongst the many important results arrived at by such 
inquiries, are the following: — 

First, In every case of electrical explosion, tiiere are uoivei 
eally two points of action, one/rom which the electric 

■ An explanation of some of Ih? phenomena of thunrliirdturin 
principle will be found in my printed Utter to Sir T. B. Mtrtin. K.C& 
Comptroller of hit MBJe»lj"i Navj'. 
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tnajr be supposed to proceed, and anoilier towards whicli it may ^M 

be considered as determined. ^| 

Secondlif, At the instant before which an explosion takes 
place, the stream of electricity moving to restore the equilibrium 
of natural disposition, seems by a nonderiul influence to feel 
its way, and mark out as it were, in advance, the course it ii 
about to fuiloHT ; which course is invariably determined through 

Kthe line or lines of least resistance between the pt>ints of ac- 

*"• . . . . ■ 

^ A few illustrationB from experience of damage by lightnings ^M 

Itay serve to render these facts evident. ^M 

\ {a.) The brig Belisle, of Liverpool, in November 1811, wa« ■ 

p^ng afloat, abreast of Mr Evan's yard, at Bideford, when a ^| 

»ivid flash of lightning shivered her fore-top-mast and fore-mast, ^M 

tore up the forecastle deck, and struck a hole through ber star- ^M 

board-ude, starting several butts in the bends, whence it passed ^M 



bto the I 

(_b.) The French ship Coquin, at anchor in the bay of Naples, 
fi struck by lightning in the afternoon of Christmas day 1820. 
lie electric matter passed, in this case, close to the main batch- 
K'^ay, upon a spare anchor, and from thence through her bottom 
V% little below (he water's edge on the larboard -side. The boats 
r the squadron in Naples Bay, assisted to slip her cables 
1 ber ashore in the mole. 
(c.) The United States ship Amphion, Blone master, of 
and thirteen days from New York, boimd to Rio, was struck 
by lightning on the 21st of September 182S. The lightning de- 
scended by ber mizen-raast, destroyed the compasses and cabin 
furniture, splintered and tore to pieces the ceiling, bulk-heads, 
and rudder trunks, shivered two hold beams, and passed out 
througii the quarter into the eea, tearing off part of the sheaih- 
ing in its course*. 

(d.) His Majesty's frigate Palroa, commanded by Captain 
Worth, was struck by lightning in 1814, in tbe harbour of 
Carlhagena, Spanish America. Tbe fore-lop-mast was knocked 
over the side, the lightning guttered or scooped its way, two 
inches deep, and one inch and a-half wide, under tbe hoops of 

• Extracted from tbe log of the brig Mirabiles, »n<l given to Mr Ixicljer, 
Comptmller o f the Custom* «t Flvmoutli. 
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the maftt, without injuring iheni, as far as the main deck. Hi 
it fell upon the wet cable which had been just shortened in, ai 
was lying against the arccr-beam ; it knocked out a piece of t 
beam, (tnd passed by ihe wet cable out of tlic hawse hole, tbj 
lead of which bore evident marks of the explouon. It ^ 
perfectly calm at the time, and the lightning, besides striki 
Ihe ship, struck aUo (form ufx»i the tea several times, and with 
In a «hort distance of ihe ship. 

{e.) The packet ship New York, in her passage from N«W 
York to Liverpool, was struck by lightning twice in the 
day, April 19- 1327. The first explosion shattered the maiiv 
royal-niast and mast-heiul, penetrated the deck, and demolished 
the bulk-heada and fittings in the store-rooms below, — then di> 
■riding, one part fell upon a lead tube, which it traversed as fiT 
aa the side of the ship, and passed out into the sea, starting tbC 
ends of three four-inch planks ; another portion passed into 
of tho cabins, and shivered to atoms the plate of a large mirrof^ 
•without hurting the frame ; after this, it fell upon a piano-forte, 
Irbich it touched with no \ery delicate hand, and lefl it di»> 
nnuntcd and out of tune ; from thence it passed through tbt 
Hrhole length of the cabin floor, which was damp at the tiiii% 
■nd out of the stem windows into the sea. 

{J".) The operation of the second explosion was very diflc* 
rent from this ; — it fill upon a spike at the mast-head, and frOBi 
thence passed down a smalt metallic chain, which it disjointed 
And partly fused, into the sea, without doing any damage to the 
teftsel*. 

{g,) His Majesty's ship Belleroplion, under ihe command of 
Captain Rothcram, was struck by lightning at sea in AuguA 
l807. A violent explosion took place in several parts of the 
■hip at the same time; the main-top-gallant-mast totally disap> 
peared, except the heel ; the rigging of it was cut and burned 
in pieces ; main-top-mast shivered in splinters from head to heel ; 

I main-mast damaged, and thirteen feet of the fish on the ford- 
part disappeared. The explosion also iell on the mizen-top- 
■tast, which it hkewise shivered ; it descended down the mizen- 
Blast in a spiral direction, broke the hoops, and damaged the 
... 
[ 
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mast ; it passed through the coat of the mizen-mast on the lar- 
bou-d-ude, sQd through one of the poop beams on the other 
side ; it passed into the ward-room, into one of the oflicer'a 
cabins, started the butt end of a plank in the ship's side, and 
split a rider underneath on the lower deck. The electric matter 
on the larboard-hand went close into the ship's side, in a per- 
pendicular direction, and through the main and lower decks ; U 
cut the clamp of the main-deck beams, entered the steward's 
room, where it npped up the tin lining, and then passed 
through the orlop-deck into the butter room. The vessel was 
not damaged iu the final escape of the electric matter into the 
sea. 

(*.) In January 1830, H. M. S. Etna, under the oommaad 
of Captain Luihington, was struck by lightning, in the Corfu 
Channel, in the Adriatic, at the time of coming to anchor. 
In this instance three tremendous explosions came down a me- 
tallic chain, attached to the raain-mast, and passed into the sea, 
without damage to the mast ; the ship at the Lime seemed c<^ 
vered with sparks. 

9. It may be observed by an attentive examination of these 
few cases, Ist, That the points to anA Jrom which ihe electric 
matter is eventually determined, are out of the ship; and, ac- 
cording with what has been stated in 1, S, 6, are in the clouds 
and sea, so that the vessel is merely, as it were, an intervening 
object; the only action, therefore, which can be conceived to 
belong exclusively to the ship, is that which may be required to 
neutralize the opposite electrical stale, induced upon the whole 
mass of the vessel, as being a point of the great surface opposed 
to the electrified clouds, and which is very small and of little 
consequence, compared with the capacity of the surrounding sea. 
Cases <i, £, c, c/, e,^ more particularly shew this. 2d ly, That 
the points through which the explosion is determined, are iuva^ 
riably in the line or lines of least resistance between the points 
of action — that is, through the best conductors. Cases d^J', h, 
clearly illustrate this; and the same may be traced in all the 
others, 

10. It may be also observed in these, as in every other case 
of damage from lightning, more especially on ship-board, that 
the greatest mischief occurs where good conductors cease ; 
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electric matter being then enabled to produce all tlie disastroui 
effects of an expansive force, as if, whilst in the conducting 
body, it was in a dilTused and low Btate, and again condensed 
and brought into a narrow focus, at the moment of leaving it. 
The damage, therefore, may be in this case considered lo hap- 
pen, not where the bc§t conductors are, but where they are not ; 
so that the mariner has to contend with a constantly exploding 
principle, which continues its devastations in all those points 
where it ceases to be transmitted ; thus determining for itself 4 
passage between the points of action through such line or lines 
as may, upon the whole, oppose to it the least resistance. 

n. Such effects being constantly observed not only on ship- 
board, but on shore, it became a grand question of scientific 
consideration, ho* far it would be prudenl to provide for the 
electric matter an efficient conducting line, between the highest 
points of a ship and the sea, so as to offer the least resistance to 
the progress of such a powerful agency, and transmit it in a 
state of low tension between the points of action ; on the same 
principle that persons, dreading an inundation, would provides 
channel to carry off Ihe water as easily as possible ; an idea, ai 
is well known, first suggested by the celebrated Dr Franklin, 
and since carried into practice with considerable success; the 
conducting line having the name of Lightning-Con due tor or 
Lightning- Rod. 

19. Although the application of lightning-conducturs to 
buildings on shore ia always judicious, and their advantagea 
very apparent, yet on ship-board, where the effects of lightning 
are most to be dreaded, the introduction of this means of de- 
fence has been slow and imperfect. The conductor hitherto 
employed at sea consists of long flexible chains or links of me- 
tal, about the size of a goose-quill, sometimes of iron : those em- 
ployed in H. M. Navy, however, are of copper ; they are usual- 
ly packed in a box, and are intended to be set up from ihe 
mast-head to the sea when occasions require, so that, as observed 
by Mr Singer, in his excellent work on electricity, partly from 
inattention, and partly from prejudice, they frequently rem^n 
in the ship's hold during long and hazardous voyages quite un- 
employed ; a remark, the truth of which is but too frequently 
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irerified in the damage so constantly happening at sea during 
lightning storms *. 

IS. The neoesdty of providing the best possible security 
against the effects of lightning on ship-board has been long ad- 
mitted ; but continuous and fixed metallic rods have been 
deemed inapplicable to ships, in consequence of their masts, the 
only parts to which they can be attached, being exposed to 
chonoes of injury, to motion in a variety of ways, to frequent 
elongation and contraction, and to the necessity which frequent- 
ly arises for removing the higher masts altogether, and placing 
them on deck. It was probably from these causes that the 
small flexible chains or links above mentioned were employed. 
Such conductors, however, will probably, on examination, be 
found less applicable than fixed continuous lines of metal, and, 
in every point of view, inefficient substitutes for them. Their 
great want of continuity, as well as their want of mass and sur- 
face, is very unfavourable to the transmission of severe explo- 
8I008, the electric matter becoming sensible at the points of 
junction, as is evident by the sparks which appear upon them 
at the time of the discharge, so that in some instances they have 
been actually disunited : they are likewise objectionable as be- 
ing liable to every species of injury incident to a ship^s rigg- 
ing, and much difficulty is experienced in keeping them in 
their position, and unbroken, more especially during gales of 
wind, and at night, when the ship is under sail, and when it is 
perhaps required, as is already observed, to remove some por- 
tion of the higher masts. It has therefore been long considered 
desirable to apply, if possible, a permanent conductor, which 
should be always in its place, and ready for action ; and various 
attempts have been made and suggestions advanced, at different 
times, to apply fixed lightning-conductors in ships, as the sub- 
ject from time to time has demanded further consideration. 

14p. To protect a ship effectually from damage by lightning, 
it is essential that the conductor be as continuous and as direct 
as posable, from the highest points to the sea-^that it be per- 

" Case (/.>, p. 15a A minute account will be found in the Liverpool 
Commercial Chronicle^ in May 1827. The conducting chain, at the time of 
the fint explosion, was stowed away in its box below, although set up in 
time to prevent the effects of the second explosion. 

APEIL JUNE 1831. L 
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manently fixed in the masts, throughout their whde extent, so 
as to admit of the motion of one portion of the mast upon ano- 
ther ; and, in case of the removal of any part of the mast, to- 
gether with the conductor attached to it, either from accident 
or design, the remaining portion should still be perfect, and 
equivalent to transmit an electrical discharge into the sea. 

15. To fulfil these conditions, pieces of sheet-copper, from 
one-eighth to one-sixteenth of an inch thick, and about two fleet 
long, and varying from six inches to one inch and a half in 
breadth, may be inserted into the masts in two laminae, one over 
the other ; the butts or joints of the one being covered by the 
central portions of the other. The laminae should be rivetted to- 
gether at the butts, so as to form a long elastic continuous line; 
the whole conductor is inserted under the*edges of a neat gitxive, 
ploughed longitudinally in the aft side of the different masts, 
and secured in its position by wrought copper nails, so as to 
present a fair surface. The metallic line thus constructed, will 
then pass downward from the copper spindle at the mast-head, 
along the afl sides of the royal-mast and top-gallant-mast, being 
connected in its course with the copper about the sheeve-boles. 
A copper lining in the afit side of the cap, through which the 
top-mast slides, now takes up the connection, and continues it 
over the cap, to the aft side of the top-mast, and so on as be- 
fore, to the step of the mast. Here it meets a thick wide copper 
lining, turned round the step, under the heel of the mast, and 
resting on a similar layer of copper, fixed to the keelson. This 
last is connected with some of the keelson-bolts, and with three 
perpendicular bolts of copper, of two inches diameter, which are 
driven into the main keel upon three transverse or horizontal 
lx)lts, brought into immediate contact with the copper expanded 
over the bottom. The lamina; of copper are turned over the 
respective mast-heads, and secured about an inch or more down 
on the opposite side ; the cap which corresponds is prepared in 
a somewhat similar way, the copper l>eing continued from the 
lining in the aft part of the round hole, over the cap, into the 
fore part of the square one, where it is turned down and secu- 
red as before, so that when the cap is in its place, the contact is 
complete. In this way, we have, under all circumstances, a 
continuous metallic line, from the highest points to the sea. 
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which will transmit the electric matter directly through the 
keel *, being the line of least resistance. 

16. From what has been already observed, it will be appa- 
rent, that, in whatever position we suppose the sliding-masts to 
be placed, whether in a state of elongation or contraction, still 
the line of conduction will remain perfect, for that part of the 
conductor which necessarily remains below the cap and top, 
when the sliding masts are struck, is no longer in the line of 
action, consequently its influence need not be considered. 

18. The following table exhibits the mean proportion of a 
ODoductor thus constructed on one mast of a fifty gun frigate, 
as compared with the copper links usually furnished to the Bri- 
tiah navy, together with the necessary equivalent in copper or 
iron bolt, in order to obtain a conductor of the same mass. 

The resulting quantities in the last line at the bottom of the 
table, represent, with the exception of the proposed conductors, 
the masses, surfaces, and diameters of cylindrical metallic rods, 
supposed to extend the whole length of the roast. Thus in 
colunm 2, we have the diameter and surface of a copper rod, 
containing 2423 cubic inches of metal, being an equal quantity 
of matter to that in the proposed conductors, and from which it 
is calculated. The sums, therefore, are not the result of the 
addition of the successive masts. The same may be observed 
in column 3 ; taking tlie equivalent in iron. In the third and 
fourth columns, we have the mass and surface of a copper rod 
of half an inch in diameter, generally allowed to be adequate to 
any shock of lightning yet experienced : and, lastly, in co- 
lumn 4, we have the mass and surface in the conductors now 
furnished to the British navy ; which we find, as compared 
with the mass in the proposed arrangement, is only as 94.4 : 
2423. 

* Since the mixen-nuMt does not step on the keelson, it will be necessary 
to have a metallic communication at the step of the mast with the perpen- 
dicular stancheon immediately under it, and so on to the keelson as before, 
or oChenrise taxrj the conductor out at the sides of the vessel 
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TABLE. 



SuccBMioN or 
Masts. 



Royal Pole. 

Conductor 1 8 ft 
S in. long, 2 in. 
wide ; two lami- 
nae, each ^,th of 
an inch thick. 



PropoMd con- 
ducton. 



i 



cubuln. iq. in. 



54 



Top-gaUarU-matL 

Conductor 17 ft* 
long, 2( in. wide; 
two laminap, one 
|th of an inch 
thick, the other 
I'lth. 



Topmast. 

Conductor 50 ft. 
long; copper 4 
in. wide ; two la- 
miniL\ each ^th 
of an inch thick. 



Loicer-mast. 

Conductor 03 ft. 
long ; copper (» 
in. wide ; two la- 
minir, each ith 
of an inch thick. 



CO 



1752 



95 



CM) 



1674 



2423 



2040 



Eqalvaltnt in 
aooppcr rod. 



iq. 



•56 



•77 



0(>00 



26784 



40176 



11 



CO 



■q. in. 



385 



493 



Equivalent In an bon 
rod; taking cooduct- 
inc poiran only aa 4 
tol. 



i 



cub. in. 



216 



380 



CO 



aq. In. 



770 



986 



2070 



1-38 



1-2 






4837 



8064 



2400 



6696 



In. 



M2 



1-54 



tact Inaoop- 
pcr rod of t 

tor. 



I 



catailn. 



42 



343 



40 



4140 



9675 



9692 



16128 



2*2 



2-76 



2-4 



117 



219 



418 



J 



i«-ii. 



10i5 



390 



942 



1753 



3358 



10 



171 



\m 



19-2 



64-7 



94-4 



471 



876 



1678 



19. The manner in which conductors here proposed are ap- 
plied to the mast, gives the form of the whole, — that of a flat- 
tened, conical surface, — wide at the base, and diminishing gra- 
dually to a point. 

It has been stated by one of the roost eminent of the FreDch 
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philosophers, that this form is the best possible for a lightning 
rod. 

90. The objections made to fixing lightning conductors in 
ships, are for the most part such as have been urged against 
lightning rods generally ; and are principally as follows : — It is 
said, that by fixing continuous lines of metal in the masts, we 
invite an dectrical discharge from the atmosphere, and that by 
means of an attractive power, which, it is assumed, the metal is 
possessed of, the explosion is drawn exclusively upon the vessel; 
that, inasmuch as we can never come to know the absolute 
quantity of electric matter which may be discharged from a 
Chunder-cloud, it is possible that the transmitting power of any 
oonductors we can apply, may be inadequate to the end in view, 
BO that they may possibly become fused ; and hence it is infer- 
red, that much damage may be the consequence: — That in 
fixing lightning conductors in the masts, we can only have sur- 
Jace; whereas, the properties of a conductor depend on the 
masSf and not on the surface of the metal : hence the metallic 
surface is calculated to do considerable mischief, by conducting 
the lightning into the body of the vessel. Such are the princi- 
pal objections to this application, and which, it is hoped, are 
fairly stated. They aro highly deserving serious consideration, 
but they will be found, on examination, to be inconsistent with 
experience, and with the known laws of electrical action. We 
shall, however, by a candid inquiry, give these objections all 
the attention which their connection with so important a ques- 
tion demands. 

21. The notion that a lightning rod is a pontive evil, will 
be found to have arisen out of the fact already mentioned (8), 
namely, that lightning invariably passes through the line or 
fines of least reastance between the points of action ; hence it 
aeizes on all those substances which oppose the least resistance 
to its passage ; metallic vanes, vane spindles, iron bars, knives, 
and pointed metallic bodies, generally, will therefore be very 
commonly found in the course of the explosion ; and from this 
circumstance, they have been considered to exert an attractive 
force upon the matter of lightning, so as to draw it ande from 
its destined course, to the destruction of the substances in con- 
nection with them. 
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S2. It will be found, however, that the action of pointed me- 
tallic bodies is purely passive ; that they only afford by the apt- 
ness of their parts an easy transmission to the electric matter ; 
80 that they can no more be sud to attract the matter of light- 
ning, than a dike can be said to attract the water which neces- 
sarily flows through it at the time of heavy rain; and, as in the 
one case, the water is drawn down by a force not peculiarly ap- 
potaining to the dike, so, in the other case, the electric matter 
is determined to a given point, in a somewhat similar way, by 
a force not appertaining to the metal. Moreover, it may atill 
further be reasoned by analogy, that, as the quantity of water 
transmitted will depend on the capacity of the dike, and the 
final protection it gives in conveying the fluid on the length to 
which it is continued ; so, on the other hand, the protection af- 
forded by a lightning rod will also depend on its capacity, and 
the distance to which it runs. If, in both cases, the length be 
extended until the force in action be satisfied, the protection re- 
ceived will -be as the capacity for transmitting the current : if 
both be perfect, the protection will be complete; if the dike be 
not present, the water must be supposed to run loose and undi- 
rected ; or, if its continuity be frequently interrupted or nar- 
rowed to a small coni{)ass, the damage must then be supposed 
to happen in the intermediate spaces. Such is, in fact, the way 
in which all bodies of the conducting class already mentioned 
(4) operate in conveying electrical discharges ; and it must never 
be forgotten as an important feature in this discussion, that, 
whenever we frect an artificial elevation on the earth^s surface 
in the ordinary way, we do, in fact, set up a conductor of elec- 
tricity, upon which the electricity of the atmosphere will fall, 
and no human power can prevent it. Hence, if metallic bodies 
be present, those will be first assailed ; if not, then the electric 
matter will fall on the bodies next in conducting power, and 
so on. 

23. A curious illustration of this principle will befonnd in 
an extract from the Memoirs of the Count de Forbin, which is 
given in the forty-eighth volume of the Philosophical Transac- 
tions. " In the night,"" says the author of these memoirs, " it 
became extremely dark, and it thundered and lightened dread- 
fully. As we were threatened with the ship being torn to 
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I ordered the sails to be taken in. We saw upon difierent 
parts of the ship above thirty St Elmo^s fires; amongst the 
rest there was one upon the top of the vane of the main-mast 
than a foot and a half in height ; I ordered one of the 

to take it down. When this man was on the top he 
heard this fire; its noise resembled that of fired wet gunpowder. 
I ordered him to lower the vane and come down, but scarcely 
had he taken the vane from its place, wJien the fire Jixed iU^ 
ftpan ike top of the fmnn-masty from which it was impossible to 

5M. Since, then, the conducting power of bodies difiers only 

in degree, and that the action by which they are assailed is the 

result of a great natural agent quite independent of them, we 

may expect to find all bodies liable to be assailed by lightning, 

though the effects may be most apparent when the conducting 

power is imperfect. Thus we find cases on record, of ships 

struck by lightning in which no metallic spindles were present^ 

or other iron work about the mast-head;* moreover, it is by 

no means an uncommon circumstance to find trees and rocks 

rent asunder by lightning, and to hear of men and quadrupeds, 

even in a plain and open country, destroyed at the time of a 

thunder-storm, when the electric matter strikes the earth^s sur- 

fiu9e. 

(To be continued.) 

On ihe Proximate Causes of certain Winds and Storms. By 
Professor E. Mitchell, University of North Carolina f. 

Th« four following proportions may be regarded as statements 
of general facts, which have been sufficiently established by 
numerous observations in various parts of the world. 

I. That part of the great oceans which lies between the 80th 
parallel of latitude on both sides of the equator, is constantly 
swept by a wind varying but a few points from the east. 

II. Between the latitudes of 9(f and 60°, in both the nor- 
thern and southern hemisphere, westerly winds predominate 

• See Philosophical Transactions, vols. xlix. and Ixix. damage done to the 
sheer hulk at Plymouth, and on hoard the Atlas, East Indiaman. 
t From Silliman*B American Journal of Science and Arts, vol. xix. 
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over those from the east quarter, in a ratio probably flomewhat 
greater than that of 3 to S. 

III. There is in all latitudes (a few tracts of limited extent 
where local causes have a decided effect excepted) a predomU 
nance of winds blowing from the poles towards the equattM", 
over those moving in the opposite direction; — ^but this predomi- 
nance is not so well marked and decided as that of the westerly 
over the easterly winds, between the latitudes of 80^ and 60". 

IV. During the warm weather within the temperate, and at 
all seasons within the limits of the torrid zone, the fall of rain 
is often accompanied by lightning, thunder and violent winds, 
constituting what is commonly called a thunder-storm. Thun- 
der-storms generally commence between mid-day and sunset, 
and move from west to east. 

Other general facts might be added» but these are such as re- 
quire to be viewed in connexion with the laws which regulate 
the movements of the aerial currents over the surface of the 
globe, and the origin of those currents are to be investigated. 
The truth of the statements contained in these propositicms will 
first be shewn, after which an inquiry will be instituted respect- 
ing the causes by which the facts asserted in them may be sup- 
posed to be produced. 

I. That paH of the great oceans which lies between the 30th 
parallel of latitude mi both sides of the equator^ is constantly 
swept by a wind varying but a few points from the east. 

The direction, velocity, permanence and other characters of 
the trade-winds, are too well known to require any particular 
remark. They are affected by a number of local causes. Near 
the equator they blow from the east point, but at a distance 
from it their course becomes inclined to the parallels of latitude, 
so as to be at length from the north-east and south-east, near 
their northern and southern' limits. Their force and direction 
are also influenced by the proximity of islands and continents. 
Along the western side of Africa their direction is reversed ; to 
the distance seaward of about three hundred miles, they blow 
towards the land, and nearly at right angles to the coast. 

Halley notices a tract between the 4th and 10th degrees of 
north latitude, and the longitudes of IT and 23% " wherein it 
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wefe improper to say there m any trade-wind, or yet a variable 
one, for it seemn condemned to perpetual calmsi attended with 
temUe thunder, lightning and rains, so frequent that our navi- 
gators, from them, call this part of the sea the Rains ; the little 
winds they have are only some sudden uncertain gusts of very 
wban continuance and less extent, so that sometimes each hour 
there is a different gale, which dies away into a calm before 
another succeeds ; and in a fleet of siiips in sight of one another, 
each will have the wind from a different point of the compass. 
With these weak breezes, ships are obliged to make the best of 
their way to the southward, through the aforesaid 6°, wherein 
it is reported some have been detained whole months for want 
rf wind ♦." 

Instead, however, of being confined to these longitudes, it 
would appear that either a total cessation or a remission of the 
force of the trades is observed between the latitudes specified 
throughout nearly the whole extent of both the Atlantic and 
Pacific : the effect being, however, more distinctly marked and 
perceptible in the former than in the latter ocean. A few quo- 
tations are given ; it would be easy to add largely to their num- 
ber. 

** The southern trade-wind being cooler in like latitudes than 
the northern, usually passes the equinoctial into the northern 
hemisphere. The northern trade-wind falls considerably short 
of it, as earlier attaining the maximum of heat. Between them 
is the re^on of variable winds, light airs and calms, attended 
with frequent squalls and rain ; an uncertain wavy zone lying 
between the times of their influence. It is the tract in which 
the highest temperature prevmls throughout the year ; not at 
llie equinoxes only, the sun being then vertical, but also when 
he 18 distant at the tropics. In this warm and damp region of 
fhe middle Atlantic, situated in the vicinity of the equator -f,^ 
be. 

^' After a most rapid run of several days, we reached the 
* vmaimp^ as the captain calls the calm and rainy latitudes, be- 
tween the north-east and south-east trade-winds, a few degrees 
north of the equaton— clouds and tempests seem gathered before 

* Philosophical Transactions for 1680. 

t Colebrooke*8 Meteorological Observations in a Vojage across the Atlan- 
tic, in Brande*s Journal. 
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us. The " swamp^ was much lees formidable than we expect- 
ed ; we have had hut little rain, ooiy a short calm, and no 
thuoder-storm, though the " artillery of the heavens'" has hrrm J 
heard almost constantly at a distance. We crossed the Line y 
lerday morning, in longitude 24 degrees west •."' 

" About tlie ])eriod of the last dale, we entered the nort 
trade tcriudg, and have been rushing on before their freshness ■ 
the rate of more than two hundred miles a day ■}■.'" 

" We resumed our course to the north (fnan latitude 2° N.^ 
having fine weather nnd a gentle breeze, at cast and ea&t-soutli 
east, till we got into the latitude of 7" 4d' north, and the lengituC 
ofS05''eaBt, where we had onfco^mda^. This was succeeded b 
a north-east by east and east-north-east wind. At first U k 
Jaatl, butjresluned as tee advanced to the north J." 

Between the longitudes of 16(y and IT/f cast, and in the L 
hides specifietl, Commodore Bj-ron had " ortb/ Jainl bre 
with smooth water" — " we most ardently wished for a frw 
gale, eBpecially as the heat was still intolerable, the ^ass for a 
long time having never been lower than 81% but often up to 
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II. Bttween the latitudes (^ Off and 60-, in both the 
and southern hemisphere, westerly winds predominate over th^tt 
Jrom the east quarter, in a ratio probably somewhat greater than 
that of 3 to 2. 

(a.) Danieil states that, " in Great Britmni on an average of 
I jtm years, westerly winds exceed the easterly, in llie proportion 
■ flfS25 tol40§.'' 

(i.) The Meteorology of Colte, in 3 vols. 4to, is a vaa repo. 
sitory of facte in thb science, of very unequal value. It a^ 
pears fram the tables contained in the last volume, that, gene- 
rally, in the central and western parts of Europe, and; in sane 
parts of Asia, westerly winds prevail. This is the case in mqsl 
parts of France, at Amsterdam, Berne, Berlin, Stookholni> St 
Petersburg, Aleppo, Bassora and Bagdad — Copenhagen is tbe 



■ Stcwut'fl JouniBl in the Atlantic 

+ Btewart's Journal lii the Pacific, W. Long. 134', Lai. SJ*. 

i Cook's Last Voj^^. || Hawkesworth'i Voyigei, voL L pi ISA. 

% Meteorological Eraaye, p. 114. 
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oaly European capital of which an account is given, where this 
13 not ihe case. " The wind is inclined to west at Paris, 
(Young's Philosophy, vol. ii. p. 255.) See also Annals of Phi- 
losophy for July 182S, where it is stated that, at St Petersburg, 
from 1772 ti> 1793, to which period, with the addition of 1818 
and 1819, the observations are confined, " the west vfindpre- 
vaUed the moat, and the smith loind the leaat."^ The numbers 
expressing the ratios of the winds from the difibrent quarters are 
Dot given, except for the year 1818, when the westerly winds 
were to the easterly as 178 to 111. 

(c.) Westerly winds predominate over those from the east 
quarter within the limits of the United States. See the different 
meteorological tables furnished for publication in the former 
numbers of this Journal, by Messrs lieck, Field, Hildreth, 
Hitchcock, and especially ihe abstract of the meteorological re- 
gisters kept at the several military posts of the United States, 
drawn up by Dr Lovell, and inserted in the 19th volume, 
page 153, where the westerly are to the easterly winds, for a 
term of four years, in the ratio of 1 2.69 to 9.63. 

((J.) That west and south-west winds prevail in that part of 
the Atlantic Ocean which lies beyond the northern limit of the 
trade winds, is so well known that quotations in proof of it can 
hardly be necessary, (See Bowditeli's Navigation.) " Have we 
not reason to believe that the almost constantly prevailing weai 
and aoufh-weal reiwdj which canse the voyage from New Yorii 
or Philadelphia to England, to be called down, and from Eng- 
land back, up, as well as that which blows at the top of the 
Peak, are the upper equatorial current which has here descend- 
ed, to skim the surface of the ocean " ?" 

(e.) Commodore Krosenstern, as quoted by Wallensteln in 
the Boston Journal of Philosophy, vol. iii. p. SS2, states that 
"^m the Pacific Ocean, from latitude 30° to the pole, the va- 
riable winds are generally from the north-east and south-west." 

( ^) The following statements are from Encyclopiedias and 
other compilations. During a term of sixteen years, the westerly 
were to the easterly winds in Russia as 172 to 106. East 
wmds prevail in Germany. West winds are moet frequent <mi 

■ Van Buch, on the Cllmaie of Ihc Cuuuy Iilouds, in Junnan's JouiipaL 



172 



Prof. E. Mitthfll (.« the Proximate 



the N. £. coast of Asia. In Nova Scotia, norili-west, and at 
Hudson's Bay weal, winds blow for three-fourths of the year. 

{g.) Our information respecting the winds of the southern 
hemisphere is less ample. Cape Horn (lat. 56=), has long been 
infamous amongst navigalors for the violent westerly gales that 
prevail there, rendering it sometimes almost impossible to ftiul 
round from the Atlantic into the Pacific. (See Stewart's Journal.) 
*' The prevailing winds of this region are heavy gales from llie 
west, the direct course to be steered in passing the Cape, and 
ships are often detained by ihem three times the period we have 
been (twenty-one days), and meet with weather far more dan- 
gerous and severe ; so much so, that many vessels, after striving 
in vain for weeks here tu make a passage into the Pacific, have 
been obliged at last to bear away for the CajK of Good Hope, 
and make their voyage across the Indian Ocean." 

(A.) In an account of the Falkland Islands by William Clay- 
ton, Esq. inserted in the Philosophical Transactions for 1776, 
it is staled that " The prevailing winds are from llie south to 
tlie west for two-thirds of the year, and in general, boisterous 
and stormy." 

(i.) " In the southern Atlantic, at the extremity of South 
Africa, the winds are periodical, consonant during summer to 
the south east trade, which constantly blows on each side of the 
promontory; but conforming in winter with l)\e western wtiid 
that prevail at all limes tji t/tt Southern Ocean. In other 
words, the fluctuating boundary of the western current of air 
touches upon the extremity of the African continent in Winter, 
and recedes from it in summer •." 



III. There i* in aU latitudes (a few Irads of limited extent 

where local causes have a decided effect excepted) a predominance 

of winds blowing from the poles towards the equator over those 

moving in tfte opposite direction ; but tfi'is predominance is not 

I as well marked and decided as tluil of the Kestcrl^ over the 

I easterly winds between the latitudes of SOP and 60°. 

I (a.) Daniell states, that in Great Britain, upon an average of 

^^^ ten years, " the northerly winds are to the southerly as 19* to 

I 
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178,^ and that *< in the central parts of Europe the northern 
irinds are much more regular ; and there, especially in summer, 
he Etecdan breeze constantly prevmls.'" 

(&) Cotte's tables do not indicate the predominance and 
permanence c£ northerly winds in that quarter of the world 
irludi is asserted by Daniell. Of the capital cities heretofore 
mrationed, Aleppo, Bassora, Berne, Petersburg, and Stock- 
bolm, appear to have an excess of northerly winds ; Amsterdam, 
Berlin, and Copenhagen, of southerly ; whilst at Bagdad and 
Paris the excess on either side is inconsiderable. These tables 
wete^ however, published in 1788, after the work to which they 
are attached had been in press for some years. The informa- 
tion they afford respecting Germany is very meagre, whilst the 
iobject of meteorology appears to have excited an extraordinary 
degree of interest in that country between the years 1781 and 
I79S9 CO that Daniell may have had access to documents by 
which his assertions were fully warranted. 

(c.) It is stated in the Encyclopaedia Perthensis, that at St 
Petersburg the northerly winds were found, during a term of 
sixteen years, to be to the southerly as 133 to 119 (the westerly 
were to the easterly as 133 to 9^), and that in the MediteT" 
ranean the north wind blows Jbr nearly three-fourths of the 
jfear. Other citations might be made from the same quarter; 
but their bearing upon the question before us is doubtful, as 
merely the point from which the wind blows during the greatest 
number of days is specified without any notices by which the 
relative proportion of northerly and southerly winds may be 
determined. 

(d.) In that part of the Atlantic Ocean lying beyond the 
northern limit of the trade-winds between the United States and 
Europe, it appears that southerly winds predominate *. Their 
cauae is probably analogous to that of the Gulf Stream. 

(e.) Of the meteorological registers that have been published 
in this Journal, some, as those of Messrs Field, Olmsted, and 
Wallenstein, show an excess of northerly winds; others, as 
those of Drs Beck, Lovell, and probably Hildreth, an excess of 
southerly winds ; but in general the excess of the southerly over 

* See the quotation from Yon Buck. 
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the northerly where it obtains is less than that of the westerly 
over the easterly. Thus, in the abstract of Dr Lovell, the 
westerly winds are to the easterly as 1S.59 to 9.63 ; the soatb- 
erly to the northerly as 12.59 to 11.60. On the whole, there 
can be little room for doubt, that the winds from the north pre- 
dominate over those from the south within the Gmits of the 
United States. This method of estimating the amount of wind 
in any direction by the number of days it blows from that point, 
is exceedingly defective, and may (as where the wind is com- 
roonly violent in one direction and gentle in another, and the 
force with which it blows is altogether neglected) lead to the 
most erroneous results. This happens to be the cose in thisr 
country. Our south-west winds prevail chiefly in the summer 
season ; they are mild breezes, subsiding often into a calm, 
which continues during a considerable part of the day. Our 
north-west winds, on the other hand^ sweep over the continent 
day and night, with a constancy and velocity which renders it 
necessary to make a considerable allowance when we are esti- 
mating the amount of movement in the atmosphere by the time 
during which it occurs. 

{f.) '' The north winds (los nortes), which are north-west 
winds, blow in the Gulf of Mexico from the autumnal to the 
spring equinox. These north wind hurricanes generally remain 
for three or four days, and sometimes for ten or twelve *.'* 

(^.) If there be a predominance of either northerly or south- 
erly winds in the North Pacific Ocean, it is not such as to have 
attracted the particular attention of navigators. " On the 
north-west coast of America, from the Straits of Behring to 2Xf 
of northern latitude, the winds are variable. Captain Cook 
found in March, in the 44th degree of latitude, a fresh and con- 
stant north-west, which continued until the beginning of sum- 
mer, with the exception of a south-east, which lasted, however, 
only six hours ; and La Perouse, Portlock, and Dixon did not 
experience the south winds in the summer. According to Van- 
couver and the Spanish navigators, the north and north-west are 
the most prevailing. (Kriiscnstem.) All this, however, applies 
almost exclusively to the summer months. During the winter, 

* Humboldt\s New Spain, book 1. chap^ 3. See also Poinsett's Mexico, in 
regard to the violence of these winds. 
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Messrs Lewis and Clarke, at the mouth of the Columbia River, 
had long continued gales From the south-west, and deluges of 
nin. 

(A.) The violent winds that prevail at Cape Horn are not ac- 
curately from the west point, but from some other between the 
west and south. *^ I cannot, in any case, concur in recommend- 
iDg the running into the latitude of 6P or 69f before any endea- 
vour is made to stand to the westward. We found neither the 
current nor the storms, which the running so far to the south- 
ward is supposed necessary to avoid ; and indeed, as the winds 
almost constantly blowjram that quarttr, it is scarcely posstble 
to pursue the advice •.'" 

(t.) Cook^s voyages into the high latitudes of the southern 
hemisphere being made when the sun was in thcf neighbourhood 
of the southern tropic, cannot be referred to as affording infor- 
mation of unquestionable accuracy respecting the winds that 
prevail in those seas. 

IV. Thunderstorms generally commence between mid-day anil 
sunseif and move from west to east, f 

(a.) Such persons as have paid any attention to the changes 
of the weather in this country, must be well aware that our 
thunder-storms begin in the after part of the day, and move from 
west to east. They sometimes occur at night, but seldom after 
midnight. The direction of their motion does not appear to de- 
pend upon the predominance of the westerly over the easterly 
winds, bong much more constant and uniform than that prcdoi- 
itoinance ; but to be a result and a proqfqfa commotion excited 
in the atmosphere at Hie time of their JbrmatUm, and of a rush 
rffhe air from the west towards the east, in consequence qfsome 
new impulse Just then communicated. 

(ft.) The author of the article << Thunder,^ in the Encyclo- 
pedib Perthensis, states, that along the eastern side of the island 
of Greait Britain, it is more frequent in the month of July than 
sk any other time of the y^ar, which hie attributes to the circum- 
stance that a wind from the west then succeeds to the east wind 

* Cook, in Hawke8worth*8 Toyages, voL IL See also Clayton^s account of 
the Falkland Islands quoted above. 

i- la aa €tsterlj diiectioB, not in the phote of the prime vertictL 
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that had prevailed from April till the end of June. '* For 
most part, however, the west wind prevails, and what little 
tion ihe clouds have is towards the eant, wheoce the coi 
remark in this country, tiiat thundiT clouds move against 
teind. But this is by no means universally true, for if the 

ind happen to be excited by any temporary cause before 
natural period when it should take place, the east wind will 
ten get the belter of it, and the clouds, ez'cn although thunder 
produced, will move wcsda'ard." That the most common and 
natural course of thunder-storms in that country is from west to 
east, is therefore very apparent. 

(f.) Of the remarkable thunder-storms experienced in Eng- 
land, from the year of the foundation of the Royal Sodety down 
to 1800, and noticed in the Philosophical Transactions, the 
are about thirty-five, the time of whose commencement, or 
general of their occurrence, is either distinctly stated or cl< 
indicated in the abridgement by Hutton, Shaw, and Pearsott.' 
Of these, the beginning of twenty-seven was between noon and 
midnight; generally it was about three or four o'clock in ibe 
aflernoon. One la>ited all day, and Ihe remiuning seven wi 
in the morning. The direction of twelve is given. Ti 
from the south, three from the eastern, and seven from 
western quarter. 

If the wind blow for a great length of time, or frequently 
intervals, from a particular point in any country, the fact 
be likely to be noticed by the traveller who may happen to be 
upon the spot, and stated in his journal ; whilst the direction of 
the gust during a storm, in which he may be involved, will be 
altogether neglected. For this reason it is more diflicult to fur- 
nish proof thai thunder-storms follow a partictdar course, than 
to establish the prevalence of certain winds in given latitudes. 
It is but reasonable that this should be borne in mind, if the 
evidence adduced in establishing our proposition should not be 
regarded as in every respect satisfactory. The bare silence of 
an Englishman or inhabitant of the United Slates, in regard to 
the quarter in which a thunder-cloud rises, furnishes ground for 
believing that it is the same as in his own country. Many sources 
of information and argument, which would willingly have 
consulted, are not at hand. 

id.) Dr Young, giving the substance of a paper by Longford, 
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m the Philosophical Transactions for 1698, on the hurricanes of 
the West Indies, remarks from it, that ** All hurricanes begin 
between north and west. Their course is generally opposite to 
that of the trade winds. Tornados come from several points.^^ * 

ifi.) ** This id the wet season, but the rains by no means de- 
loeiid from morning till night, as in some other tropical coun- 
tries, but commence generally every afternoon about four or five 
o^dcxsk, with a thunderstorm. — Formerly these diurnal rains 
came on with such regularity, that it was usual, in forming par- 
ties of pleasure, to arrange whether they should take place be- 
fore or after the storm. — In the excursion made from Villa Rica 
to Labara, it will be seen that violent thunderstorms were ex- 
perienced almost daily ; and I could not help noticing the way 
these storms commenced. The sky was perfectly clear until 
about two or three o^clock, when some light white clouds were 
seen approximating the sun with great rapidity. Sometimes 
they all passed, but if one lingered as if within its influence, 
thunder was heard, and in a few minutes no remains of a blue 
dcj were visible. The storm commenced directly.^ Commen- 
cing in the direction of the sun at two or three o^clock, these 
storms of course begin in the west f. 

{J?^ *^ Thunder and lightning are ten times more frequent 
than in Spain, especioUyif a storm comes from the north-west. 
IXiring my residence in Paraguay, several persons fell victims 
to lightning, and in the city of Buenos Ayres, in a storm on the 
Slstof January 1793, it fell in thirty-seven different places, ami 
killed nineteen people. These storms of wind, thunder, rain, and 
lightning, cannot be attributed to the influence of mountains, as 
Aere are none within one hundred leagues |. 

{g.) " Les vents de Nord N. de Nord-Ouest sont ceux que 
idbftDent les gros temps et les ouragans dans les mob d^Avril, 
Mai, Jvin, Jouillet et Aout ; mais ces ouragans, quelquefois 
furieux ne sont pas fr^uens.^ The months specified, constitute 

• Philosophy, vol. iL p. 46a It is hardly necessary to observe that a hur- 
ls a violent thunderstorm. 



f Caldcleugfa*8 Observations in Brazil, in Brande's Journal, voL xiv. 

X Azara's Travels in South America, quoted in the Anti.Jacobin, vol. 
zxziv. p. 466. 
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tlie rainy seofon. " La grele ne tomb gu^re que dans la saison 
pluvieuse: le tonnere nc se fait aussi entendre que dans cette sai- 
BOD inais ran;inent ; on ne voit les flairs de chaleur que pax un 
temps couvert et jaiiiaia par un tetnps diaud et serein comme il 
arrive ordin aire men t en Europe." De la Cailles" Meteorological 
Observations at the Cape of Good Hope, as quoted by Cotte. 
Ouragan and hurricane are the same word, and stand for very 
nearly the same idea in llie two languages. 

(h.) " Le meme Acad^mieiea (Gueltard) a obaerv^ que le 
vent le plus dominant (at Warsaw), est le Sud-Ouest qui y cause 
aouvent des ouragans, ensuite le Sud et enfin le Nord et le Ni 
Ouesl *." 

(i.) Bussel stales, that at Aleppo, in the month oPSepteml 
*' Lightnings are very frequent in the night time, and if t) 
are seen in the western hemisphere, thry portend rain, q/len oi- 
eompanied imth thundt-r!" There is httle room for doubt, that 
all the thunderstorms that occur there come from the same quaffs 
ter, but I have met with no passage that is quite decisive "f-. 
{k) Compare Joshua x, 11 — 1 Sam, vii, lO, and xii, li 
1 Kings, xvlii, 41 to 46 — and Luke xll, 54, for the lime and 
course of the thunderstorms in Palestine ; especially the latter 
text : " When ye see a cloud rise out of the west, straitway ye 
Bay there cometli a shower ; and so it is." In the other cases tl 
was B particular interposition of the Deity, but in such a 
doubtless as to produce effects according to the ordinary coune 
raturc. Hence, after there had been " a sound of abundance 
rein" or thunder, Elijah went to the topof Carmcl, and sent 
servant to look westward over the Great Sea: there arose at 
*' a little cloud out of the sea like a man's hand," but the heai 
was soon " black with clouds and wind, and there was a gr^| 
rain.'" It is stated particularly that these occurrences were 
time after mid-day. Verse 29. 

(/) " In the beginning of April, and sometimes earlier, 
ticularly in the south-easteni quarter of Bengal, there are fre- 
quent storms of thunder, lightning, wind, and rain, from the 
north-west quarter, wliicli happen more frequently towards the 
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dose of the day than at any other time. These squalls mode- 
rate the heat, and continue until the setting in of the periodical 
niiis.^ It is stated farther, that, ^* during the dry season, the 
heat of the middle districts is lessened by occasional thunder- 
stomtB, named north-westers *.^ 

(m.) " Thunderstorms are very frequent at Batavia, espe- 
cially towards the conclusion of the Monsoons, when they occur 
almost every evening -f .^ 

(n.) It is stated by Veicht in the Philosophical Transactions 
for 1764, that in " Bencoolen road, on the S. W. side of the 
idaod of Sumatra, as well as in the strait of Malacca, you have 
periodical winds, which blow for six months of the year from the 
same quarter of the horizon, and the other nx months from the 
of^XMite quarter ; and it is observable that these thunder showera 
and squalls of wind usually come contrary to these stated winds, 
wlikh are calmed during the thunder, but return to their con- 
stant quarter as soon as the thunder and rain are past.*" Also 
by Shorte in the Transactions for 1780, tliat at the mouth of 
the Senegal River> during the rainy or sickly season, which be- 
ipos about the middle of July, and ends about the middle of 
October, *' the wind is generally between the points of east and 
south, the quarter Jrom which tfie tornados comeT 

It appears also from Major Denham^s account of the rainy sea- 
8011 at Kouka, in Bornou, that in that country the thunder- 
stems are generally from the north-east and south-east These 
are exceptions to our general doctrines, produced by local causes, 
siidi as are perpetually occurring in every part of the sdence of 

meteorology. 

(To be continued. J 



Further Notices in regard to the Fossil Bones Jbund by Megor 
Mitchett, Surveyor-General of New South WaUsj in WeU 
hmgUm Country y New SouUh Waks. 

X HE account of the remarkable Bone District in New South 
Wales, in the last number of this Journal, delivered to us by Dr 
Lang of Sydney, we have inadvertently published as the composi- 

* Hamilton's Account of Hindostan. f 9tockdale*8 Java, p. 36. 
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tion of that gentleman, whereas it was only brought by him to 
Europe from the author, Major Mitchell, in New South Wales. 
The collection has been carefully inspected by Baron Cuvier and 
Mr Pentland. The latter gentleman, also eminently skilled in 
fossils, has sent to us the following note regarding these in- 
teresting remains. " I have to apologize for not having writ- 
ten to you sooner on the subject of the Fossil Bones from New 
Holland, which you have l)een kind enough to send to Paris 
for Baron Cuvier**s inspection and my own. I had, in fact, 
drawn up a note on the subject, which I was on the point off 
sending, when your nephew Torrie (at present in Auvergne), 
informed me, that you had received several new specimens, and 
had despatched a part of them to Paris by Mr Audubon. I 
shall therefore defer, until I have examined this second collec- 
tion^ to send you any detailed views on the subject, which shall 
accompany the several specimens on their return with our fnend 
Copland, who will take charge of them on his way from Au- 
vergne. The result of our examination of the bones brought 
over by Dr Christie, has proved that they belong to eight species 
of animals referrible to the following genera : Dasyurus or Thy. 
lacinus ; Hypsiprymnus or Kangaroo rat, one species ; Phas- 
colomys, one species ; Kangaroo, two, if not three species ; Hal- 
maturus, two species; and Elephant, one species. Of these 
eight species, four appear to belong to animals unknown to zoo- 
logists of the present day, viz. two species of Halmaturus; one 
species of Hypsiprynnuis and the Elephant. The three Kan- 
garoos are difficult to distinguish from the living species of this 
genus, owing probably to the imperfect nature of the speci- 
mens, whilst the eighth animal, the Dasyurus, is doubtful, from 
not possessing the head of the living species, to which the fossil 
resembles by its size (the D. ursinus.) — Paris^ 9.2d April 1881.*^ 
In a subsequent note from Mr Pentland, 6th June 1831, he 
says, — " I have not seen among the fossils you sent to Paris 
anything resembling the Dugong ; nor do I believe there is 
aught in these specimens to warrant Dr Grant^s opinion (if 
\ founded on insj)ection of similar specimens). The collection of 

bones sent to you by Colonel Lindsay, from Wellington Coun- 
try, contains remains of a species of Kangaroo exceeding by one- 
third the largest known species of that genus.*" 
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The Geoloffical Age of Reptiles. By Gideon Mantell, Esq. 

F. R. S. &c. &c. 

Among the numerous interesting facts which the researches of 
modem geologists have brought to light, there is none more ex- 
traor^iinary and impo«ng than the discovery that there was a 
period when the earth woe peopled hy oviparous quadrupeds qf 
a most appalling magnitude, and that reptiles were the Lords of 
the CreatioHy before the existence of the human race ' These 
creatures of the ancient world, many of which, from their ex- 
traordinary size and form, rival the fabled monsters of anti- 
quity, existed in immense numbers, and in latitudes now too 
cold for the habitation of modem oviparous quadrupeds. Their 
remuns occur in strata far more ancient than those which con- 
tain the reliquiae of viviparous animals, and are found in ma- 
rine as well as in fresh water deposites. Some of them, from 
their organization, have been evidently 6tted to live in the sea 
only, while others were terrestrial, and many were inhabitants 
of the lakes and rivers. The animal and vegetable remains with 
which the fossil bones are associated, belong also to a very dif- 
ferent order of things from that in which the modem oviparous 
quadrupeds are placed ; and we are compelled to conclude that 
the condition of the earth, at the period when it was peopled by 
reptiles, must have been wholly different from its present state, 
and that it probably was then unfit for the habitation of animals 
of a more perfect organization. It is, moreover, interesting to 
remark, that some of these ancient and lost races are, as it were, 
the types of the existing orders and genera ; and that in the 
pigmy Monitor and Iguana of modern times, we perceive strik- 
ing resemblances to the colossal Megalosaurus and Iguanodon 
of the ancient world. 

It is also worthy of observation, that, as in the present epoch 
the herbivorous quadrupeds are those of the greatest magnitude, 
so at the period when reptiles were the principal inhabitants of 
our planet, the herbivorous were those of the most gigantic pro- 
portions. The geological period when the existence of reptiles 
ooomienced must, according to the present state of our know- 
ledge, be placed immediately after the formation of the coal mefti 
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■ures ; the remains of Monitors having been found in the bitu- 
minous slate cpf Thuringia ; and those of a crocodile in the gyp- 
seous red sandstone of England : bul it \v not till we arrive at 
the Litu that the remains of reptiles occur in any considerable 
quantity. At that period the earth must have teemed with ovi- 
parous quadrupeds ; and the enaliosauri, or those which inha- 
bilcd the sea, ap]]ear to have been equally numerous with those 
of the land and rivers. The prodigious quantity of the remains 
of these animals which has, within a comparatively short period, 
been found in Kngland alone, is truly astonishing; and if to 
these we add the immense numbers that have been disooveied 
in France, Germany, &c., and reflect that for one individual 
found in a fossil state, thousands must have been devoured or 
decomposed; and that even of those thatare fossilized, the num- 
ber that comes under the notice of the naturalist must be trif- 
ling compared n-ith the quantities unobserved or destroyed by 
the labourers, we shall have a faint idea of the myriads of 
**creepinff thingii~ which inhabited the ancient world. 

In England, tJte lias contains more especially the remains^of 
two extinct marine genera, the Icktkyotaunu (fish-like ticard), 
•and Piesioaaurtw (animal resembling a lizard), whose osteoli^ 
'b most extraordinary, combining characters observable in the 
cetacca, fishes, and saurians, but yet decidedly belonging to the 
order of Reptiles. The Ichthyosaurus, of which several Gpectes 
have been discovered, had a large head, enormous eyes, a short 
' neck, and veiy long tail ; it was furnished with four broad 
and flat puddles, and was evidently destined to live in the sea; 
it sometimes attained a length of from twenty to thirty feet. 
The Plesiosaurus, which in some respects resembled the Ich- 
thyosaurus, Iteing also furnished with four paddlei, but is yet 
more nearly allied to the Saurians, differs, however, from it, and 
from all other animals, by the extreme length of the neck, and 
the great number of cervical vertebrie. The neck of reptiles is 
in general composed of from three to «ght cervical vertebrK ; 
' and even birds (which have the maximum) have but frmn niae 
- to twenty-three ; while one species of Plesiosaurus (P. dohcho- 
de'irus) has thirty vertebrae. This estraonlinary creature, un- 
like the Ichthyosaurus, appears to have been but httle calcu- 
• lat«d to toake rapid prc^ess through the 6«h ab^ waa stiUkM 
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fitted for progresBivL' motion on the land ; it is ilierefore pro- 
bable that it swam on or ouar the surfiice of llic water, carrying 
its neck like a swan, and darting on its prey, its food consisting 
of fishes, cuttle-fish, &c. Contemporary with the animals above 
meniioned, were several herhivorous reptiles, whose remains have 
been found in the lias at Boll, in Wurteraburg, also a species of 
crocodile; and at Guildorf, a salamander of enormous size. The 
remains of tortoises and turtles occur also, but very !>^oriiigly, 
although, from the foot-marks observable in the red sandstone 
at Com Cockle Muir, in Dumfriesshire, this family of reptiles 
must have existed at a still earlier period. In tills bed also, se- 
veral species of the Pterodaclylus, or flying reptile, first make 
their appearance*; animals which, with the wings of a bat, and 
ihc structure of a reptile, had jaws furnished with sharp teeth, 
and clawfl with long liooked nails. 

The entire series of deposites composing the oolite formatioii, 
of which the lias is the inferior, or lower member, abounds 
with the remains of the animals of this order, and these are as- 
sociated with vast quantities of marine shells, principally belong- 
mg to the ancient mullilocular genera, namely Ammonites, Nau- 
tilites, Beicmnites, &c. the whole formation having manifestly 
been deposited by an ocean. The only apparent exceptions to 
this conclusion are the Stonesfield beds, composed of thin strata 
of calcareous sandy slale, which occur in the lower division of 
the oolite, and contain not only marine plants, bliells, and bones 
of reptiles, but also the outer cases or elytra of winged insects, 
and jaws of animals allied to the opossum fD'iddphisJ. The 
occurrence of terrestrial mammalia in beds of this ancient epoch 
has not been satisfactorily explained, and it would be foreign to 
our present purpose to enter into any discussion upon the sub- 
ject ; the intermixture of terrestrial remains with those of marine 
ori^D, may of course have been effected by the agency of a 
river or current. In the Stonesfield slate we first meet with the 
-nmaifiBof that gigantic reptile the Megalosaurus (Great Lizard). 
This monster, which, from the form of its teeth and skeleton, 
wcndently allied to the Monitor, must have been nearly forty 
feet in length, and seven or eight in height, and was probably a 
terrestrial animal. The crocodiles of this ancient epoch apprar 
to hare been exceedingly uumerous, and belonged to species dis- 
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liiicl IVoni tliose of the pre^nt period, a great prwporlicHi \ 
referrible to the Gavials ; that division which has long slei 
snouts. 

Id the freah-waler formations that intervene between I 
ooliie and the i-halk, namely, the Purbeck, Hastings' sands , 
clays, and liie Tilgate grit, the remains of several of the g 
of the reptiles we have before noticed, occur ; but tliose whiQ| 
are strictly marine, such as the Ichthyosaurus, are either alti| 
getber wanting, or of very rare occurrence. At the period ^ 
the formatioD of these deposiies, turtles, both marine and f 
water, existed in great numbers, having for contemporaries tl 
Megalosaiirus, one or more species of Plesiusaurus, itvei 
species of Gaviuls and Crocodiles, and probably Pterot 
tyles. At this epoch we have also an enormous herbivoi 
reptile, essentially differing from any of the oviparous qiN 
rupeds now existing, and surpassing in magnitude even t 
. MegalosauruB, This is the tgvanodon (so named from i 
I -teeth resembling those of the recent Iguana). A thigb-b 
L -of this creature, twenty-three inches in circumference, has b 
tdiscovered in tho grit of Tilyate furest; iho tui'th are i 
large as the incisors of the rhinoceros, and the vertebr«| 
claw.bones, and other parts of the skeleton, bear the same 
relative proportions. This creature, like some of the receqt 
I 'species of Iguanas, hod warts or hornx on its snout, and an 
.appendage of this kind has been found of the size and shape 
l„of the lesser horn of the rhinoceros .' From the prevailing cha- 
■ -lacter of the form of the bones, it is probable that this animd 
.Was shorter in proportion to its bulk than the recent linards, to 
1,1 vbich it is more nearly allied ; and marvellous as it may appear^ 
cannot but infer tliat some individuals attained a be%ht d 
.nine or ten feel, and were from sixty toa hundred feet in leogdi! 
piA circumstance even more extraordinary than its magnitudet 
B that of its having performed mastication like the herbivorous 
, .mammalia, its teeth, which are of a very peculiar fomi, being 
,in general worn down by the operation of grinding its food. 

The vegetables associated with the remains of the Iguanodan 
.are all of a tropical character, and consist of various kinds of 
ferns, and of large plants allied to the dragon-blood planL The 
otrata in which they are found, unlike those of the oolite whidi 
preceded, and of the chalk which followed these deposites, have 
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clearly been formed in the bed of a river ; while those of Stones- 
field, which contain a somewhat similar association of fossils, 
have as evidently been deposited by a current which ran into the 
ocean of the oolite, and carried with it remains of terrestrial and 
fresh-water animals, the shells in the last named strata being, as 
before remarked, marine, and precisely similar to those of the 
depontes above and below them ; while the shells of the Has- 
tings^ beds are decidedly ^uviatile or lacustral. Besides the re- 
mains of the reptiles above mentioned, teeth and bones of other 
gigantic oviparous quadrupeds have been found, but the charac- 
• ters and relations of the latter have not yet been accurately de- 
termined. 

In the extensive marine formation, the chalk, which] rovers 
the Hastings^ beds, reptiles are less numerous, and the Megalo- 
- aaunis, Iguanodon, and other herbivorous genera, disappear al- 
together ; no traces of their existence occurring after the last 
named strata were deposited. At the epoch of the chalk for- 
mation, the Ichthyosaurus, and one or more species of crocodile, 
and marine turtles, existed ; and another extraordinary reptile, 
the Mososaurus (lizard of the Meuse), or fossil animal of Maes- 
tricht, first appears. This creature, so celebrated in Orycto- 
k)gy since the first discovery of its head and jaws by Hoffman, 
attained the size of the crocodile, and held an intermediate place 
between the Monitors and Iguanas. It appears to have been 
aquatic, swimming in the manner of a crocodile, and moving its 
vast tail from side to side as an oar. With the chalk, the 
** age of reptiles'^ may be said to terminate— the greater part of 
the genera above noticed appears to have become extinct during 
the changes which took place on the surface of the earth at that 
period ; the crocodiles, turtles, &c. alone survived, a new order 
of things commenced, and in the tertiary formations which sue- 
ceeded, we perceive an approach to the modem condition of the 
earth. 
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lion of teverai New or Rare PlatUa which have tatebf 
Jloaercd in (he neighbourhood of JCdinburffk, and cAiefltf in 
the Royal Botanic Gardett. By Dr Gbajiam, Professor 
of BoLsny in the University of Edinburgh. 

lOlh June 1831. 
Allium paradoxic urn. 

A. ;i>ini(Jaricun ,- folio (unico?) plana, argute cBrinnto, linceolato-liiieari ; 
umbclla bulbifera (imi ?) pnudflora; pediinculia pcnduUs, spalbam 
membranaceum luperan Libus i acapo triquetra Iblium nequantei petalo 
obloDf^n, atamiiiibus uniform ibui, dupJo longiuri. 
AUiuui parsdniicuoi, Fiachtr, MS. 
DviCBirTiOM — BtUi small, orate, covered with a thin broim esroHatliw 
tunic, forming ofiseli at its base. Seapi (6 Inchei bish) erect, mikea, 
triquetrous. Ltaf vniMXaiy ?) Innceolato-llnear, flat in front, sharply 
keeled behind, equal in length to tbe wape, the base of which tt em- 
braces, and ia itivlf encased by a tbin mfmbrunouB bluntish comprsMed 
AeaOt. UmM bearing neveral ovate, some irhat puinted. white sblilillg 
bulbs, fev- (in our specimens only one-) flowered. Spalht thin, mem- 
bnuiDUs, cnlouriess, trnnsjiarent, splitting as the btilbs enlar)^ inta 

* ^ three acuminated tegmenU. Ptdwiei longer than the tpathe, 

12 or pendulous, nearlj round, swollen at tbe apex. CorMt 
while, bavinK to a cursory glant'e tbe appearance of a Lmf^jwa; ps- 



jilins or pendulous, nearly round, swollen at tbe apex. CorMt 
ile, bavinK to a cursory glant'e tbe appearance of a Lmf^jwa; f ~ 
tala elliptical, in two rows, the Inner narroweit. Slaaietn half ll 
length of the corolla; filamenta of rather unequal length, otberwiae m 
form, whlti;, lubulalu, erect, attached by their bocks st the bate tr * 
petals ; anthers small, yellow. FiaiH equal in length to the (tatn 
stigma trifid, s^nients short, divergine ; style straight, slightly taiM 
Ing, X.«ided, cotourleas ; gprmen trilobular, pale f{reen, seated on a dM 
fjreen receptacle, which between the lobes has on each side a mlnvt 
jsQow gland; ovules placed in two rows, between which, in " " " ■ 
The whole plant ha« tbe strong garlic imell. 



Fischer of St Petcrsburgb, I was indebted for this, and a variety of ot 
interesting bulbs in Seulcmber last. It is a native of tbe baiua of tl 
Volga, and flowered with us in the open border in the beginning of fif 
If its pretty, penduloua, and pure white blossoms, shall All to at" 
the attention of the florist, perhaps its oeat lOiall bulbs m^ xuggi 
another set of cultivators the propriety of inquiring whether it has o1 

Jualities which may make it desirable s* a pidtle. It will probably pi 
uce bulbs in abumlance. 



Axbutus mucronata. 

A. muenrnaia ; caule llgnoso difiiiso ; foliis ovatix, cuspidatls, dwitlos- 

lato-serrulatis, rigidis, utrinque nitidis ; pedunculis axlllaribus, IbUi 

■uboequantlbua, bracteatls, l-ftoris, cemui*. 
Arbutus mucronata, FortU 
DiRcaiFTioH.— -Sftmi much branched from the root; brcnchea d 
round, bark brown and cracked ; younger branches reddish, s[ 
pubescent, tbe hairs flexuose, subulate, arising from red glands, 
white, and soon becoming vellow. Leanti (8 llnea long, 4 broad) on short 
petioles, scattered, turned towards the hght, flat, naked and »hiniiy 
dark green In firont, pale behind, coriaceous, with a distinct middle ri^ 



bus, Ibln 
diOliMa^l 
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but obscure veioa, eicepting un the old lenves, vhicb »re faintly reticu- 
lated, ovule at linceoluto-uTalc, denticuUlD-tierTulate, and tetminiled 
by B long lif^d brbtle. Flmceri axillary, mlitaij, iihit«, nodding. Fa- 
dundtt pole {[reen, nearly is long u the leave*, sprioklul with reddiib 
pubeKCDce, and baring several scattered adpreued orate bncleie on 
their lower half. Calyi naked, white, S-ported ; Eegnents acute. Co- 
nUa white, campanuUte, fiinilar in general appearatn-e to the flowen ot 
Ctmiidlana mo/a/ii, but BQiHller, nonienhat transparent betveen the calyx 
segineala. G -tool bed, segments reflected. Slamriu 10; GlamentB cordato- 
OTate, while, and under H moderately inwerful Jena appearing rough i 
anthers attacbed hy their back) to the apex of the nUmenta, erect, 
brown. Btlecuaced at tlieii apicei, where they open by twn pores; briatlea 
very shorl, erect. Piilil included ; ilinma of five erect point* ; ilyle 
nearly hatl' the length oi' the whole pistil, erect, cvlindrical, pale yelloir- 
Uh-green : germen equal to the length of the atameiit, round, smooth, 
green. 
We recei*eil a seedling plant of this spedei ftom Mr MacliaT in 1838. 
It flowered in May Init for the first lime, ll is stated by Forater to 
be a native of the Strait« of Magellan. Mr Mack ay 'a seeds were received 
trom Mr Anderson. Ibe inilefatigable and most aucceasrul collector sent 
to the southern parts of the continent of America by the establishment 
at Clapton ( but I dn not know the exact stalion where it was found by 

Chttiizema BaM^rj. 

C Barlrri i foUU omnibus intfRerrimis, lanceolalii, supeme farinosis, 

suhtui Bilpresse villnsii ; fioribus termlnolibua, verticillato capitalis. 
Mirbelialtaxteri, //ar(. 

DEKltirTiox.—Jlnu very numerous, much brancbed, diffuseil, stcnder, 
twiggv, round, covered with adpre^sed haira. Lnwei (I \-2 inches long, 
4-1 ol' an inch broad) lancenlate or elliptico-lanceolale. somewhat lari- 
nn«e in front, covereil with adpressed hairs behind. Slifniln subulate. 
Ftdutalrt () an inch to ) inch long) terminaL f'tovm capitate, or in 
two somewhat irregular verlicels at the lop of the peduncle, or some- 
limea drawn out into a secund raceme- Bnmlem smidl, subulate, single 
■t the bast) of each pedicel, and two opposlle, at the apex of each ; tne 
terminal pedicel has alM gi^nerallv a pair of opposite bracteie about the 
middle, from which point the petiuncle is often prolonged, when the in- 
florescence becomes verttcillale, or a isceme.' To/jtr, like the peduncle 
and peilicebt, Mvered with adpreased hairs, bilabiate, upper lip j^tcmtbed, 
lower 3-paTled, teeth of the upper lip ovate, acute, reflected at their apices, 
and slightly diverging, segments of the lower ovate, acute, spreading at 
right angles to the tube and to each other- Con/la orange.yellow, be. 
coming paler as it exjiauds ; vexillum renirorm, emarginate, spreading 
wide, reflected, sli^tly concave behind, in (tddI near the throat having 
a radiated deep reil^orknge horse-shoe stianed mark, daw clavalo-Unear, 
shorter than the calyx; als shorter than the vexillum, obliquely obov ate, 
dawB linear ; carina' ventricose, of two petals, distinct at the claws and 
a[ricei, but sl'ghtly connected in the middle, each petal similar to tbe ahe, 
Init rather smaller, and with rather a longer linear elaw. Siameni 19, 
free, included; anthers Incumbent, purple. /'ijfiV equal in length to the 
atainens ; sligma minute, terminal ; style subulate, honked, smooth ; ger- 
men substipitate, oblong, densely covered with ^Iky baira. 

We raiseil this plant al the Botanic Oarden from New Holland seed, com. 
muoicated as a species nf lUirhelia by the Bev. David l.andsborougb of 
Stevenston. It is known in gardens under the name ofAf. Batltri, and 
•e»7 desirable addillcm to our greenhouse pUnls, floweiliig very 
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^^B'-Calcrolaria angustiflora. 

^^^B* C. angialifloTa ! cBule guffrutenceDte. nmiB difiudi, purpurDo-miculil 
^^^|E' fuliiaque oppuiltii ve\ tematis peduncubtis ovato-obtoegii duplid . 

^^^P terratli [lubtfxcetitibus tulivisciilis t iiedunculis axillaribus, uinbdlaUl 

^^^H* in ]ianiculii termioBli collectis; corolliE labia superiore nulla- 

^^^^^ CtlceoUria BiiguHtiltora. Rmm tt Pavon, FInr. Feruv. voL i. p. I7i t- S 
^^ flg-a. 

Calceolaria rertlcillaU. Hoaktr^ BaL KfiicelL vol iL p. S33. 
Dbicbiption. — SIrm scarcely wmdy, verr brittle, slender, mucb brmchdll 
and ilifiiiMd : bmnchea given, ipriiikled with olilnne purple spots, p»> 
bescent. hnirs spreading. Ltartt (nearlv 2 inches long, 1 inch bread) 
petialed, opponte or temate, aTato-ublong, doubly and unequallj incis*> 
■errated, pubescent on both sides, as veil sa the branches subTiscid^shbh 
ine and brigbt green above, paler beluw, veined and wrinkled, veini pra> 
tninenl below, c)ianne11e<l above. Pedinda BxillBry. unibellaie, fiirmiqg 

kan oblong panicle «l the extreiuity of the branches, the lower peduntM' 
generally aup|>orting four pedicels, two of which are occiiioiullj brinck- 
(id, the iipper peduncles with fewer pedicels, or nmple t twofrroMrwof 
the structure and Ibrm of bmall leaves, but more entire, at the origin (f 
the peillceU ; these, as well us tbe peduncles, nedici^ls. and calyx, pub<~ 
uent anil subviscid ; the whole scarcely exceeding the len^tb of the 1<-^^ 
tn the axil of which they are placed. Calgx 4-pBrt«t, s^nients uQeuudi 
lanceolate, the upjier the broadest- CoraUa yellow, up|ier lip awanli^ 
there being only a ring, scarcely prominent, passing round the ftemicr-^ 
lower li]i extremely (tender, and somewhat pubeaceDl at ila origin, ti 
gill below, and cIdsdiI by a prolongation of its upper edge, turned in 
and brought into contact with the stigma. Stammi two. having thtt, 
origin fraoi the lower half nf the ring which fnnns the laux of the OH 
ntllki filaments erect; anttjers large, yellow, and,a> in the other ape ' 
bilocular, with the lobes greatly diverging, and burstbg along the fV 
Piim rather longer then the stamens { stigma minute ; stjle «otliewhi| 
hooked downwatds: germcn pubescent, and, as in other ipecies, c oillM l 
and furrowed on two &ides. 
The only plant of this species which we posuss, we received from the B* 
tanic Garden, Glasgow, where it was raised from seed conimunicatctP 
from Lima by Mr Cruckshanks. Its habit and appearance U very ittpi 
tinct from any of the species already in cultivation, and correspond 
with a native specimen which I |iQ3ge<a through the kindness of Hl^ 
Crucksfaanks and with tbe Ggure nf lluix and Pavon, sufficiently to i»« 
duce me to consider It as illustrative of the form to which these autbta 
gave the niecilic name which I have adopted : but continued experienel 
of tbe tendency to the fumialiun of mules in this genus, makes me molll 
and more scejitical about the title which very appreciable varietie* d 
form in it bare to he considered suecilically dutinct. 1 noticed in a fan 
mer Number nf tbe Philosophical Joumal some mules which had bedj^^ 
produced by Mr Jllorrison, gardener at Uranton. near Edinbuigb, If 
artificially i'mpr^cnating sume of tbe most distinguishable forma of Cm* 
emlaria; «iicc then, the sunie cultivator and others have produced all 
■orts of mixtures, and shaded species Into each other Ihrou)^ an inflnitjr 

, of gradations. 

, In t& figure ofRuiz and Pavon. the lip of the corolla is much less turgid 
than it is either In tbe cultivated or in my native specimen j but the fi- 
gures are not always correct in these details, and tbe station given hr 
Ruiz and Pavon for C. anffiuH/hra, Canla, is the same as that in wUtA 

, my native specimen was picked by Mr Cruckshaok. 
It is with great regret that I am forced to differ from my excellent and 
accurate friend Ur Hooker, regarding the species to which this plant b^ I 
longs, being hilly aware of the risk oT error which attends every disH ' 
IVom such authority i but the differences between thin plant and C. e 
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HeUlaia seem to me more than enough to distinguish them. C vertidU 
Imia is described as glabrous, erect, and all the leaves are said to be in 
▼erticels of thre^ : the whole of our plant is densely pubescent, and sub- 
glutinous, diffused, and too slender to support itself^ many of the leaves 
sre opposite. C. verlicUIata is also described by lluiz and Pavun as a 
much larger plant than it is probable ours will ever become. 

Dendrobium speciosum. 

D. tpeciosum ; caulibus erectis, apice 2-3.phjllis ; foliis ovali ohlongis, 
racemo terminali muUitloro brcvioribus ; petalis angustato-oblongis* 
labello infra diversuram carina unica, lobo intermedio ecarinato dila- 
tato. — Brown, 

I>endrobium speciosum, Snu Kxot Bot 1. p. 17* t 1(K — Br, Prodr. 332. 
— Hort. Kew. 5. 212 — Sprengely Sp. Plant. 3. 738,^LiruUe^^ Orchidese, 
part L p. 87 — Bot. Mag. 3074. 

I>BacEiPTiOK. — Stemt (5 inches lonff, 1} inch broad) bulbous, ovate, atte- 
nuated upwards, crowded, sulcateif, green, with a somewhat silvery skin, 
marked by three or four circular lines, its structure fibrous, and vcrj- 
rigid, crowned at the apex with two or three leaves. Leaves f4-6 inches 
long, 14 broad) stem clasping, contracted immediately above tneir origin, 
erect, rigid, fleshy, oblong, concave, channelled, slightlv waved, reflected 
at the apex. Raceme (6 inches long) terminal, many-Aowered, having a 
few large clasping bractea at the base, and a small ovato-subulate mar- 
oescent one at the origin of each pediceL Pedicel* (1} inch long) slightly 
angled, ascending and secund, at least when the raceme is deflected. 
Flowers perfumed slightly, nodding, looking towards the apex of the ra- 
ceme. Perianth^ three outer segments unequal, the two lower the short- 
est, dilated and united at the base, falcate, the upper narrower, erect, li- 
near-tapering : the two inner of nearly equal length, but narrower, and 
linear : lAp unguiculate, without spur, claw covered by the united bases 
of the outer segments of the jierianth, 3-lobed ; the central lobe the 
largest, broader than it is long, emarginate, streaked transversely with 
purple, es|)ecially on the inttide, and at the edges both within and with- 
out. An elevated ridge extends from the base of the middle lobe along 
the inside of the claw to its insertion, becoming smaller downwards. 
Column conic 1, flat, s\wited with purple in front, concave in front near 
the apex. Anther terminal, resting upon a flat plate, stretched over the 
hollow in the front of the column. Aiiiher-case articulated behind, white, 
blunt, slightly bordered, unilocular, with a ridge in the centre of the lo- 
culament. Polien-masses two, each bipartite, waxy, hard, sessile. Ger^ 
men small, green, 3-si(ied, immersed in the top of the pedicel, which di- 
vides into three portions, passing to the base of the outer segments of 
the perianth, adhering to the germen, the three angles of whch project 
between the partitions. 

This species was introduced into Britain by Sir Joseph Banks in 1801. It 
is native of the tropical districts of New Holland, and likewise of the 
neighbourhood of Port Jackson. It is generally kept in the stove, and 
probably it is on this account that it rarefv flowers. It has flowered very 
freely in the greenhouse of the Botanic Garden this year. So many 
splendid species of this genus have been made known to us of late, that 
tne specific name given to our plant, is not the one which would be se- 
lected now, were it described for the first time ; but still it is exceed- 
inglv ornamentaL The perianth is figured and described by Dr Hooker 
as Closed, from its having to a certain degree faded in its transmission 
from Liverpool to Glasgow. 

I have observed an unusual circumstance in drying this plant, which, if 
not accidental, may be worth noticing, as possibly implying a peculiarity 
of structure in the cuticle. Many plants which are thick and fleshy, 
and very retentive of life, it is well known may often be rapidly dried 
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tenulely pbcod under pressure and e: 
itilUria leucantlia. 

"E.leveanAai caule piudBora, tlaribua axllluibuB tenninilibusque, no. 
UUriU ; loUis infimiB oppoeltis ovBlii apice attenustis obtusiuacuUi 
multinerviu, nuperLuribus vertLcillatis lineui-lanceoiatu "'''—tit a\ 

Imperial is leucantha, Fuckr, MS. 

round, lobed, covered with a thick brown coat, which \ 
separates io Urge fi-Bgnientii, nplittine along the rurrnira bolween th^fl 
lobes. Stem simple. Liar^t (3-4 inches ions) brigbt green or slightljr !l 
glaucous, Hiroewhttt crowJed about the middfc of the stem j the loweA 1 
pair opposite, many.nerved, nithaut conspicuous middle rib, nvate, ta> I 
pering towards the ipei, wbicb ia rather blunt ; the others more or lea * 
periectly vertlcellntea, linear-lanceolate, few- (3-5-) oervei), nearljr flat In i 
Rnnt, and with a strong midille rib behind, extended at the apes into ■ 
rimnle ciirhus. Ftoaim solitarj, axlllarv or terminal, noddinj;. white, 
■t tae base on the outside ^re^n, and within at the base sjiriotled with 
■mall puqilish simts. Pelait tipped with a green, callous, slightly pubofc 
cent apex, the tnree outer avous the three inner obovale anil broader, 
all mbbous an the outside near the base, and there on the inside eadi 
havino a round green conspicuous pit conloininj; honey, jrammi in- 
cluded; filaments straight, white, collected tufrether in the centre of 
the flower ; anthers yellow, linear, erect, verr loosely attached. FiM ' 
longer than the stamens; stigma trifid, slightly diverging ; style Ptnig^t, , 
somewhat clavate, 3-sided, twice the lenj^th of the anthers, colourien; 
germen green, with six prominent, brownish, somewhat waved longitu> 
^■- ' - •- " ' lumerous, in two rows within each of the tbret 
te, flattened, atticbed by their ajiic 






cells of the capsule, 
tral leceptacle. 

r This species, which I conceive shimld follow F. /rp'tnaiea in the arrange- 
' e of Altaicn, and was obligingly communicated in Sep. 



inium olbiflorum. 

G.albifionim; mdice perenne; caule lierhaceo, erecto, dicbotomov sub> 
BDgulato, fiubvilloBO, pilia reflexis; ramulis subteretibus viiloeia i To* 
liit aubpeltatis, Ii-7-lobatia, lobis linearibus, multinervibu* parce ntU 
culatia, Inleribus Inteoerrimis, in mdicalibus od basin dlstaoUbus; pe- 
diuiculia axillaribus, Gifloris, folio longioiibus calycibusque glanduloia 
pi;t>eBcenI,ibu3 ; petalis cmarginatis, intrursum infra mediam lantto- 
hirsutuin. 
Geranium albiflorum. Hooter, N. Ainer. Flor. 

Debcniptioh Root perennial. Slem herbaceous, branched, erect, diebo- 

tomous, shining, green, sparingly covered with reflected hain^ acarcel/ 
angular, swollen at the tower part of the Joints : branchen towards tu 
extremities nearly round, and thickly covered with clandular pubescencek 
tM<viOTiponte,Bubpeltate,sup|>arted oniony petioVes, gradually shoil«D- 
Ing to the uppermost pair, which is aubseaaile, lobed, lobes cuneoto-U- 
' ne4^,lncised In their upper half, in tbeir lower entiie, brigbt green atwre 
' and' pubescent, below [laler, sparingly pubeacent, and only on -*- - 





Dr Graham'i Dexription of New or Rare Phnit. IM 

Bcsreely on Ihe geconclarv veins | nervea very prominent behind, little 
retlculatet] : railicai learn 7-lobed, with Ihe outermost tifiil, and distint; 
lauer itetn-lrac*i 6-lobed, the vppimTioil 3-lab«d, and more acute ; ou all 
the leaves the segments are murrnoate, but the miicro ii longest on tJie 
item-teuves. Slipula erect, avato-linear. acute, peniiting, becinninj! red. 
PtdiatcUa axillary, 3.flowereil^ scarcely ion|;er than the leaves frani which 
lliey spring, erect. sUghll.T camprewtsl, gUnituloso-pubescent. pubei- 
cence fpreaitin);, red at the apex. Braclea subulate, connate in pairs at 
the bilurcatiun of the peduncle. Calyt green, sej^nietits obiunf^.Untttr, 
fi^erved, glandulosu-tiubt^scect. mucronste, membranous in the edges, 
■dpre«se(] to the corolla. Feb^ t«ice the length orthe calyx, spreading, 
obocate. emuglnate, undulate, white or very pals lilac, with somenhat 
dee|>er veins, glabrous on the outside. vooUy within for nearly the whole 
of the lower naif, especially at the sides, a portion in the centre being 
nearly nake<l. Ditk yellow, protuberant and fleshy between the petals^ 
Filamraii hairy on the outside, those opposite to (he petals in their lower 
luff bulging outwards, the alternate ores adpreised to Ihe gemen s up- 
per balf divei^ing. reddish, subulate; faoira long, erect, simple, Jn- 
Am linear, luosely attached by their backs, leaden coloured, pollen green> 
tah, granules spherical- GemeH green, covered wilfa simple erect bsin^ 
lobes keeled j beaks densely covered with glandular bairi, similar to 
those on the peduncle. Slignmta refldish. at first in contact with each 
other, afterwards elongated, and slightly diverging. J'riiil covered with 
glanduUr hairs ; cells ^.seeded. 
We have had this plant in cultivation ever since the return of Captain 
Franklin's second expeditiiin, and it exists in other coUectious. I be- 
lieve it bos been variously called, Geranimn naculalum, and a variety of 
G. anguUtlwii. It seems most nearly to resemble the lam, but I think 
may he distinguished from either. Grraniuin aHguIatvn difteni from 
G. atbifitrrum, \a its smooth filament!; its longer, narrower, ilarker co- 
loured, mji-h less hairy, and less expanded petals ; its more ongubr, ra- 
ther less hairy stem ; and its more wrinkled darker coloured leaves, Iheir 
lobes being much more serrated, and in the radical leaves the two at the 
toae generally touching each other, or even overUp[dng. 

Omitht^alum fimbriatuni. 

O.^mSria/HiB; racemis multifloris, sulcjlindraccisj pedonculls dlviri- 

catls, bracteo marcescente, subacula longioribus ; floribus erectis, pe. 

dunculos vii Kquuntibus ; foljis omnibus radicallbus, linesribus, cana. 

licutatis, scapo longioribus, marginibus nervisque dorso ciliatls. 
Omithugnlum fimhriatum. Pen. Synop. I. 384. P — MotkH. Bleb. Flor. 

Taur, Cuuc. 1. 376. > — Spring. Syst. Veget. 2. 30, ?— BoU lUa. bhb. 

BoL Mag. 3077. 
Omithogalum clliare. Fuchtr, AIS> 

Debcbiptioh Lativ* (9 inches long) oil radical, glaucous, linear, chan. 

neiled, beaulifuUy ciliated by enuaV atraighl and slightly refleied hairs 
on the margins and ribs on the back of the leaf, naked in front- Scapa 
(3 inches high), erect, nearly round, having similar hairs to those on the 
leives, and swelling upwards to the lowest peduncle, above this smooth, 
ftngular, and becoming smaller as the peduncles are given oBT. Fhatn 
numerous, in a terminal raceme, whicti is iircservedof nearlv ■ cyliu. 
drkal form by the stout, smooth and somewhat flattened peduncles be- 
coming more and more divFiricated as they elongate. BraeUa membra* 
nous, withering, subacute, shorter than the peduncles. Flotem always 
erect ; petals white, green in the centre on the outside, spreading some- 
what in Iheir upper half, etllptlc, the three outer the broadest. Slanau 
balftbe length of the petals ; filaments erect, uniform, white, dilated at 
the base ; anthers incumbent, yellow, Tersatlle- Fitiit scarcely lo long 
as the stamens ; stigma forming three diverging lines upon the top of 
the ^ort, undivided, erect, white, 3-eided style ) germen yeUowi^- 
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l^reen, of nIx acute lobe^i approlimitilig at tbe *)iei ii 

vei^K 't ^^^ '^-'^ t» '<"™ P^'* *■''' ^'V iilJuiTiiiiff lubei.* Inttrior^ 

the cells dry, wlUi the numerous ovulei In itoulile rows. 

e of the Crimea, and woi lenl to the Q 



tantc Garilen, Kdinbiirgh, by mj ever lilieral rriuud Dr Fischer of ■ 
FeteraburRli. uniler the name of OrniJAa^bn (>alu». It fluw^ed in I& 
open buriler of Lbe Butanic Garden, Kiliilburgb, in the begianiDg ■ 
May. " 

I have retained the specific name j^ren to thia plant in the Botanical H. 
giater and Bolanicsl >lagazine, and bice made the referc>neea which ■ 
made there to Marshall Biclieratein, Persoun. and Sprcnml (the m ' 
works quoted vibicb 1 have it in my jiower to consult), liut I have adi 
a mark of doubu I mllr cannot believe that the plant of WiUden 
and of thew authors ii the aaaie <rith that now in the Britiafa ganle 
and which I have here dew:rib<:il I>r Honker baa veil remariied, tl 
It is surely an error in MarKhall Diel>entein, and Mr Eer lu coB^ll- 
thi» [ilant su cloaely allied to OmifAtyaiHa itiBheltatHtn, that they ci 
scHrccly be diatiiAguished but by the hairinew ol' the leaves : Ihey diSi 
as Dr Hunker aays, in many easential cbBracters. In fsct, Biebe~''' 
never could hare made this remark If he had been AarriViti^ om 
which much more nearly sjiproaches OTttHKagi:Uwm r^taettm. 
OmiOiogahm fimbrialtim of Willdenow, the raceme 19 tiid to be mib jj 
flowered, the peduncles spreading wide, hinule,and scarcely longer lU 
the broctecp. Spreiigel adds, that the leaves are Bat. In the plant of n 
Botanical IteKUter, Mattazine, and this article, the raceme, when f^ 
specimen is vigorous, is many-flowered, the peduncle! more and e 



refracled as the flowering advances; they are perfectly amooth, exc 

Ins that a few of the lower ones hove on their under side a few h.._ 

and they are nearly twice the length of the bractne; ^e le^ve* ■ 



t half cylinders. In the statement r^tardinD the proportiondfl 
length or Ihe bracteie add peduniles, there is an inadvertent aUp in tk 
Bolanicsl Magazine, which the excellent figure will corretrt, 
Nntwiihetanding my belief that this is not the Ormtlugaliat fimMaltaR fJ 
Willdenow, 1 think it right to rclnlii the name gi^^u to it, heciiuse It 
has been f;enenill_v sdojileil, and the li(^ros identify it ; whereas Willde- 
ODw's plant may, when better known, get another name without incon- 
Tenlence. 

Papaver nudicaule-atpi'nui 
I am induced to mention thii 
appearance, and the circun 
A strong plant of Papavtr alpinum grew ii 



^. . ^ n theliMrt. 

(P. nudUaule have blossomed freely in 
the neighbouring horde'ril The plant of P. alpiaum had been impreg- 
nated by these, had died, and been succeeded by its hybrid progeny, 
The three plants ure precisely similar, the flowers as large as in F. nuili- 
eavlt, and very siniilar to this species in colour, the leaves, as 1 have 
■aid, almost exactly those of F. alpmum. 

A remarkable monstrosity sppears this year among some of the plants of 
Papner nmUcaule. The flowers in some are semi-double, but in others 
few of the outer stamens only remain, the fibmenls in general assuming 
the form of fragments of a capsule, having baira on their outer, and 
— 1^- ^„ 11.^1.. £h..^. ......t^^-. tu- ..HiL.-» ... ""'anting, and Iheir place 
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Sicrersia rosea. 

S. ftMM; fbliis radicalibus, interrupte pinnatis, pilosis, pinnis Bubtrifidis* 
base cuneatis, caule ascendente piloso, trifido. 

3)KfCBiPTi0Vi — ^Root perennial Stem ascending or erect, trifid, hairy, 
nearlj round, red when exposed to the sun, branches occasionally sub- 
diTided. R adkaUeaoet numerous, petiolate, shorter than the stem, in- 
terruptedly pinnate^ veined, pale green, especially behind, loosely co- 
vered with long shining hairs, behind hairy only on the veins, and there 
more obviously than in front ascending laterally from tumid base^ ; pin- 
nm smaller downwards, subtrifid, and terminal segments tridentate. 
Sit m l emv et small, petiolate, opposite in the middle of the stem and at its 
subdivisions, except where a single ultimate branch or peduncle arises, 
when the leaf is solitary, stem clasping, pinnatifid, segments nerved, 
lanceolate, inci&ed or entire, smaller in successive divisions, the branches 
and segments more narrow. Stipulm lateral, accompanying the stem. 
leaves onlv, adhering to the petiole, acuminate, entire or incised, re< 
■embling the stipulse on the petioles of roses. PethmdeM single-flowered, 
at first nodding, afterwards erect, hairy. Calyjr coloured, hairy, 10-cleft, 
6 segments broader, shorter, ovate, acute, never expanding, reticulate, 
5 lanceolato-linear, longer, 8])reading, cuticle of the tube detached, and 
slifflitly inflated. Petals rhombeo-elliptic, keeled at the base, at first 
yeuowish, afterwards white where covered by the calyx, rose-coloured 
where exposed, emarginate, and slightly diverging at tiie apex. Stamens 
very numerous, inserted into the calyx within the corolla; filaments 
hairy, nearly as long as the corolla, colourless ; anthers yellow, incum- 
bent Neetarff an erect yellowish -green cup, its edge toolh^crenated, 
surrounding the centre ot the flower, immediately within the stamens ; 
pistils numerous, slightly stipitate, equal in length to the stamens ; 

Kmens silky; styles smooth except at the base, erect, colourless, per- 
ing and becoming red, their hairy bases being greatly dtong^ted, form- 
ing a leathered awn to the fruit ; stigmata blunt, greenish-yellow, ovules 
ioutarj, erect. 
Setds of this species were gathered by Mr Drummond on the Rocky Moun- 
taioi^ and sent by him to the Botanic Garden in 1827* It has been in 
cultivation ever since, is very vigorous, and flowers most freely in a dry 
border in May. 

Vacdnium humifusum. 

V. hmm\fkt9um ; caule fruticoso, prostrato repente ; foliis sempervirentl- 
bus, ovatis, subacutis, integerrimis utrinque glabris, ciliatisi pedunculifl 
axiUaribus, solitariis unifloris, pluri-bracteatis ; antheris obtusis. 

BxscBiPTTOX. — Stem woody, very slender, much branched, prostrate, cses- 
pitose, rooting, round, grey ; branches subpubescent. Leaves (half an inch 
broad) ovate, smooth on both sides, ciliated, coriaceous, on short petioles, 
of very unequal size, acquiring their full dimensions only towards the 
apices of the branches, towards the origin of these being generally small, 
subrotund, and, as it would seem, formed from the altered condition of 
the scales of the bud at the extremity of the former year*s shoot. Flowere 
solitary, axillary, nodding, on peduncles twice the length of the petioles, 
along which are scattered four or five ovate, concave, entire bractem^ en- 
larging upwards. Calyv campanulate, persisting^ closing when the co- 
rolhi fills, 5-clefl, segments ovate, acute, red, green at its base. Corolla 
white, campanulate, 5-toothed, teeth reflected, oflen {mrtially tinged red 
on the outside. Stamens 10, included, rising from the base of the corolla 
and falling with it; filaments subglabrous, dilated at the base, connivent \ 
anthers attached by their backs near the base, brown-yellow, oblon^^, ob - 
tuse at both ends, bilocular, opening by two pores at the apex, without 
beaks. Pistil rather longer than the stamens ; stigma large, capitate ; 
style short, straight, stout ; germcn round, 5-lobed at the ai)cx, green ; 
ovules very numerous, placed round a 5-lobed central receptacle. 

APRIL— JUNE 1831. N 
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This interesting little plant, which, though inomaUms, eipeciallj fat ili 
habit, in the number of stamens, and in the alftence of beain to the an- 
thers, I can still only look upon as a species of Voecimium^ was raised at 
the Botanic Gardens of Edinburgh ana Glasgow, from seeds gathered on 
the Rocky lif ountains of North America by Mr Drummond durSiig Gajp- 
tain Franklin*s expedition in 1827. They were maiked, ** Smu ova 
small creepin|f shnib resembling MUehHRa f^pena^ produdnff a recy fine 
flavoured mut ; not seen in flower.*' We have also seeds of this spedes 
in the same invaluable collection, marked ^ Edible CSierry.** 

The plant grows sufficiently freely, but though in open dry borders it is 
in soil and exposure very analw>us to the situations in wliidi it grows 
naturally, as I leam horn Mr Drummond himself, yet it flowen most 
sparingly. 



CeleeAai Phenomenajrom July 1. io October 1. 1881, etdndaUd 
Jbr the Meridian of Edinburgh^ Mean Time* By Mr 
George Innes, Astronomical Calculator, Aberdeen. 
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On the 3d of August, there will be an occultation of Aldebaxmn bj the 

Moon: 



Immersion, 
Emersion, 



D. H« / 

3. 6 31, at 161* 
... 6 64, at 204 



On the 9th of August, there will be an occultation of Mercury bj the 
Moon: 

Immersion, 9. 7 34, at 1 10* 



Emersion, . 



7 69, at 1 56 



The angle denotes the point of the Moon^s limb where the phenomena will 
take place, reckoning from the trrtejp of the limb towards the right hand round 
the circumference, as seen with a telescope which inverts. 
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Proceedmga of the Wemerian NtUural History Socitly. 
tinned from former Volume, p. 379. 

I 1831 , March 19.— Db R. K. Greville, V. P. in the 
1 — Professsor Jameson read a notice communicated by Mr Ji 
I Smith of Jordanhill, regarding a subterranean forest discovi 
, in the coal formation near to Glasgow. 

The Secretary then read Mr James Duncan's iDtroductory: 
marks to an extensive catalogue of coleopterous insects coll< 
in the neighbourhood of Edinburgh, and likewise notices 
Bpecting the habitats of the rarer species, and de»^^iptionE of ti 

iBpecies new to the British Fauna. The specimens of rare and 
new species were exhibited to the meeting. This communica- 
tion gave mucli pleasure to the Society, as afibrding an eanu 
Qf the revival of the study of entomology in this place, where 
. has been much neglected for a good many years past, 
agreed that the thanks of the meeting be given from the chair 
to Mr Duncan, who was present ; and that he be requested to 
allow his List of Edinburgh Coleoptera to be printed in the 
fonhcotniDg volume of the Society's Memoirs. 
I 1831, April 2.— Rev. Dr Bbunton, V. P. in the chair- 
William Galbraith being present, read extracts of his paper 
the mensuration of heights, by the barometer, and stated the 
result oi a trigonometrical measurement of the height of Car- 
Dethy, one of the Pentlands. — The Secretary then read a ho. 
j'tanical communication from Mr William MacgilUvray, entitled, 
! Remarks on the Phenogamic Vegetation of the River Dee, 
I tracing the zones marked out by the prevalence of alpine, sub- 
alpine, and valley plants. ., 
April 16. — David Falconab, Esq. V. P. in the chair. — Pm 
. fessor Jameson gave a discourse on fossil trees supposed in nife 
illustrating his remarks by sketches or diagrams, and shewini 
that they have in general been floated into their present situ 
tions. The Professor also gave an account of bone caves i 
New Holland, and of the general nature of the bones found i 
these caves; one large bone evidently belonging to a quadrupa 
of the size of an elephant, and not now existing in New HoIlaiW 
The Rev. Dr David Scot of Corstorphine then read an esa^ 
on the carob-tree and its fruit. 

The Society, having completed its 24th session, adjourned. 
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JMi cf PaUnts granted in SctMandJrom i4/& March to lHh 

June 18S1. 

1881. 
Maidi 14. To David Napikk of Warren Street, Fitsroj Square, in the 
countj of Middksez, engineer, and Jamei A. William NAPlim 

of Glaigow, machinists, for an inrention of *^ certain improve- 
ments in machinery for propelling locomotive carriages.** 

84. To RoBsmT Stiphevsow of Newcastle-upon-Tjne, in the count j 
of Northumberland, engineer, for an invention of ^ an improve- 
ment in the axle and parts which form the bearings at the 
centres of wheels far carriages which are to travel upon edge 
railways.** 
To Uekrt Peatt of Bilston, in the county of SUffbrd, miller, 
for an invention of ^ certain kiln-tiles made and manu&ctured 
of clay, iron, and other metals and materials, for the purpose of 
drying wheat, malt, oats, and other grain, and for various other 
purposes, with the formation of the fire-place and kiln.'* 
April 88. To Thohas Bailet and Chaeles Bailey, both of the town of 
Leicester, in the county of Leicester, frame^miths, for an in- 
vention of ^ certain improvements in machinery for making 
lace, commonly called bobbin-net.** 

87* To James Milxe of the city of £dinbur|^, brass«founder, for an 
invention of *^ an improvement or improvements on gas-meters.** 

11. To David Napiee of Warren Street, ¥1tzroy Square, in the 
county of Middlesex, engineer, for an invention of ** certain 
improvements in printing machinery, with a method of econo- 
mising the power applied to the same, which method of econo- 
mising power is also applicable to other purposes.*' 

89. To JoHE DicxiNsox of Abbots Langley, in the county of Hert- 
ford, paper-maker, for an inventiou of ^' an improved method 
of manufacturing paper by means of machinery.** 
May 8. To John and James Pottee of Smedley, near Manchester^ 
spinners and manufiicturers, for an invention of ** certain im- 
provements in machinery, or apparatus applicable to the spin- 
ning or twisting of cotton, flax, silk, wod, and other fibrous 
materials.** 

a To WiLLLAM BuTHEEroED/iMitor, of JodbuTgh, writer and bank 
agent, for an invention of '* a combination or arrangement of 
apparatus or mechanism, to be used by itself, or applied to 
lod[s and other fastenings for more efiectually protecting pro- 
perty.** 

18. To Samuel Moeaed of Manchester, in the county of Lancas- 
ter, in the kingdom of England, merchant, for an invention of 
<^ an improved stretching machine.** 
To Aedeew Smith of Princes Street, Leicester Square, in the 
parish of St Martins-in.the-Fields, in the county of Middlesex, 
mechanist, for an invention of* certain improvements in ma- 
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chinery for propelling boata^ vessels, or other floftUng bodies on 
the water, and in the manner of constructing boats and resselt 
for carrying such machinery, part of which said improTemeots 
are applicable to water-wheels for driving mills or machineiyy 
and dso to windmills." 
May 90l To Tuokas Kkowlcs of Charlton Bow, in the county of Lan- 
caster, cotton<iSpinner, for an invention of **' certain improve 
ments in certain machinery, by aid of which machinery spin* 
ning machines, commonly called mules, are or may be rendered 
what is termed self^cting, that is to say, certain improvements 
in certain machinery, by aid oi which machinery spinning ma- 
chines commonly called mules are or may be worked by power, 
without requiring the usual application of the strength of the 
spinners to give motion to the handles or wheels, and to such 
other parts of mules as are commonly worked by the strength 
of the spinners." 

To Samuel I^mbekt of Regent Street, in the parish of St 
James, Westminster, in the county of Middlesex, gold-lace- 
man, for an invention of <' an im]irovement in throstle spindles 
for spinning and twisting silk, cotton, wool, flax, and other 
fibrous substances." 
June 2. To Sir Tuoii as Cochbake, Knight, commonly called Lord Coch- 
rane, of Regent's Park, in the coimty of Middlesex, fbr an in- 
vention of ** an improved rotatory engine to be impelled bjr 
steam, and which may be also rendered applicable to other pur- 
poses." 

To Sir Thomas CocnRANE, Knight, commonly called Lord Coch- 
rane, of Regent^s Park, in the county of Middlesex, for '' appa- 
ratus to facilitate excavating, sinking, and mining.** 

To Amduew Ure of Finsbury Circus, in the county of Middle 
sex, M. D., for an invention of ^ an apparatus for regulating 
the temperature in evaporization, distillation, and other pro- 
processes." 

To Georoe Stepheksox of Liverpool, civil engineer, for an in- 
vention of ** an improvement in the mode of constructing wheels 
for railway carriages.** 

To Alexander Craig of Ann Street, St Rcmard*8, in the pa- 
rish of St Cuthbert, and county of Mid-Lothian, in consequence 
of a communication made by a certain foreigner residing abroad^ 
of an invention *' of certain improvements in machines or ma- 
chinery for cutting timber into vineers or other useful forms." 

To Michael Dokovak of the city of Dublin, druggist, for an 
invention of *•*• an improved method of lighting places with 
gas.*' 
10. To John Aitchisok of Clyde Buildings, in the city of Glasgow, 
and county of Lcnnrk, merchant, for an invention of ^< certain 
improvements in the conccntrRting ond evaporating cane juice 
solutions of suj^r, and other fluids." 
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Andhfsis of Professor Ehrexberg'^s Researches on tlic Infusoria. 
By Meredith Gairdner, M. D. Communicated by the 
Author ♦. (With a Plate.) 

JliVEK since Hookers great discovery of the microscope, and a 
partial acquaintance with the prodigious variety and number of 
self-existent, self-moving, forms which it disclosed to the eye of 
the scrupulous naturalist, the attention of physiologists and me- 
taphysicians has been more or less excited at different periods, 
with the hope that it might one day reveal the secret of the 
living principle in the ultimate atoms of organized matter, or in 
the minute animalcules, where it long seemed as if vitality was 
reduced to its ultimate expression — voluntary motion. The ob- 
servations of Leeuwcnhoeck, Hartsoeker and Needham, on the 
seminal animalcules, suggested to Buffon the idea that every 
animal was made up of an aggregation of these almost in\nsiblc 

* We have great pleasure in bjing before our readers this excellent ac- 
count of the admirable researches of Ehrenberg, hitherto known only in this 
country by the short notices in this Journal. Our accomplished young friend 
Br Gairdner, during his late residence on the continent, paid a visit to Ber- 
lin, where he cultivated the acquaintance of Khrenberg, who explained to 
him fblly, by prelections and the exhibition of the animals, (in particular 
the anatomy of the Vortivella citrina. Mull. ; Rotifer vu/garut of Schrank ; and 
Ilydatina aeiita)^ his important discoveries and views. 
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Dr Gairdner's Ana^M^ 
creatures, and that the Imdy of man himself was, us it were, on- 
ly an accumulation of such monads; — as if the aggregation of 
myriads of these could explain the principle of life itself, — the 
active moving agent in each individual monad. 

Though, however, philosophers failed in the discovery of what 
Nature seems to have for ever enveloped in an impenetrable 
veil, the microscope did not fail to reward tlirar labours by an 
immense accession to their views of the magnificence of nature- 
Like the telescope, it gave ihcm a glimpse of a Milky Way of an- 
other order, equally incommensurate by the powers of numbers. 
Leeuwerhocck calculated thai, at the very lowest estimate, the 
Diiltuf a single fish must contain a number of living beings thirty 
times greater than the whole population of the globe. Dr 
Ehrenberg himself has described monads which are not larger 
than from one- thou sand ih to two-thousandths of a line, and 
which are separated by intervals not greater than their diameter. 
Each cubic inch will, therefore, contiun more than 800,000 mil- 
lions of these animalcules, estimating them only to occupy one^ 
fourth of its space; a single drop brought under the field of the 
microscope, and not exceeding one cubic line in diameter, will 
contain 600 millions, equal to the whole number of human be- 
ings on the surface of our globe. Let us only now reflect a 
moment on the numbers which must be crowded intoa stagnant 
pool or lake, or contained in the vast expanse of the ocean, which 
the observations of Scoresby have shewn to be equally favour- 
able to their development, and we will arrive at a result, which 
leads us to the inevitable conclusion that the mass of organized 
^^— life is immeasurable. And yet ail this is only viable to the 
^^H armed eye of the naturalist ; but, from its immensity, must play 
^^H an important part in the economy of nature, and be a subject 
^^ worthy of the most profound scientific inquiries. 

Every now and then, there arc periotls which may be consi- 

Idercd as epochs in the sciences ; whether from the promulga- 
tion of some capital discovery, or from the direction they give 
to the train of future researches. Of such a character, if I mis- 
take not, are Professor Ehrenberg of Berlin's recent discoveries 
on the structure and functions of the animals commonly classed 
under tlie denomination of In/uioria, to which were referred in 
^ 
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common a]] animals possessed of a certain degree of minuteness, 
without any further inquiry. For this term has Iwen substi- 
tuted (he successive appellations of Jnimalaili, An'tmalia Mu 
croscopica, Phyto:Ma, But as there is none which is not liable to 
some objection, perhaps it will be as well to retain the original 
one conferred on these animals by the Danish naturalist Miiller, 
than whom none has a better title to the honour of conferring it. 

I fancy my reader to pause at the mention of structure and 
functions in animals, the discovery of whose existence merely 
has been hitherto deemed the ultimatum of zoological research, 
and regarding whom the sum-tolal of our knowledge has been 
hitherto confined to a few details on ihcir external forms and 
active motions. Yel, in the midst of their transparent tissues, 
the German naturalist has, by a peculi.-n'Iy ingenious method of 
observation, developed a liighly complicated organization, which, 
with those who arrange the animal kingdom in a linear series, 
will remove them far from the extremity of the scale. The ex- 
istence of a digestive, muscular, and generative apparatus, is es- 
tablished beyond a doubt ; and organs have been also discover- 
ed which bear great analogy with the vascular and nervous sys- 
tems. The great changes which these fads must make In the 
systematic distribution of these animals, are obvious. Nay, from 
some circumstances, we are inclined to believe, that future ob- 
servations may place tb^se microscopic creations in a parallel 
order with their more apparent prototypes, and with not lew 
varied and interesting gradations of structure. 

Leaving, however, these speculative ideas, let us proceed at 
once to a brief exposition of the leading facts demonstrated by 
Dr Ehrenberg. But it will be necessary, to the full understand- 
ing of the value of his discoveries, to give a short historical sum- 
mary of the systems and observations which existed previously 
on infusory animals. We shall, therefore, class our observations 
under the four following heads. 1. History of Phytozoology. 
S. Organization of Infusory Animals. 3. Their ClassificaUon. 
4. Their Geographical Distribution. 

I. History of Phytoxoology. 
iFrevious to the time of Miiller, observers seem to have had 



1 



t 



mal : and t(l^| 
musement or^ 



I 






204 Dr Gairdner'fl Jtutlgsis of 

no fixed idea attached to the term sn infusory animal ; 
microscope was more devoted to the purposes of amusement or'. 
astonishment, ihan to the prosecution of a connected series of 
inquiries into the mysteries of organic forms. We can hardly 
except from this censure the laborious investigations on seminal 
animalcules, which occupied the attention of the learned world 
for so long a time after the discovery of this instrument. They 
were certainly instituted with the laudable view of throwing 
Bome light upon the mysterious process of gencralion, but were 
almost invariably preceded, accompanied, and ended in nothing 
else than a. few fanciful microcosmic views, which ministered to the 
superstitious physiology of the age. Those who limited their in- 
quiries more strictly to those animals which people the fresh and 
salt waters on the surface of the globe, did not sufficiently dif^ 
tinguish between those which are proper to these fluids, and 
larva? of insects and crustacca, in their early stages of devi 
inent. AVe cannot, therefore, be surprised, when they ascribe 
to them a moulh, ovaria, eyes, S;c. 

With Otto Frederick Muller, who died in the year 1785,com. 
mences a second epoch in this department of zoology, which has 
•carcely advanced a single step beyond the point to whicb it 
was at once carried by ils founder, notwithstanding the progres- 
Hve improvements and extension of the microscope. SpecuU- 
lions and systems have been founded on Ins observations ; but 
very few additional facts were added to those which he first dis- 
closed. He was the first who separated them as a distinct group 
from all other animal existences ; and, in his work entitled Anl- 
malia In/usoria, (Jr., has described and figured, with much rai- 
Buteness, no less than JiTS species. HeafTordsanoiher example, 
to the many on record, of a great man advancing to the very 
threshold of a grand discovery, and proceeding no farther. He 
was not ignorant of the importance of an attention to the inter- 
nal organization of these animals, and even describes the mouth, 
digestive and generative apparatus of many, and even titeireyes. 
Although be went so far as even lo separate, under the title of 
BuSaria, those who possessed such an internal structure, from 
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^^B the In/usoria properly so called, in which there were no trace^fl 
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sysiomatic division, but only enumerates these important cha- 
racters ss collateral ci re urn stances in his detailed description of 
each species. We arc certainly astonished that such important 
glimpses escaped the acutcness of the Danish naturalist ; IiJa 
work, however, is posthumous, and wc cannot help thinking, 
that if he had lived to prosecute his investigations, lir Ehren- 
berg would have been anticipated in his discoveries. As it is, 
Miiller takes the diflV-rences uf the external organs as the bases 
of bis division, and, in consequence, associates in the same ge- 
nus, spedes far removed from each other. He unites, for ex- 
ample, in the genus VoriUeUa, the complicated forms of the 
Furcularia and Rotatoria, with the much simple forms which are 
Bupported on a spiral peduncle. Similar examples ore furnish- 
ed by the genera Paratmecium, Kolpoda, and Ccrcaria, the last 
of which alone Nitseh, in the year 1816, divided into 12 distinct 
genera. The genus Vibrio comprises not only the accti and 
Jbivialilla, in which he describes an intestine and viviparous 
generation, but also the simple bacillus, in which he could not 
detect a single organ, and scarcely a trace of life. The same 
observations apply to the genus Tricfwtla, and many others 

Such was tlic slate in which the science was Icfi by Miiller, 
furnished with a rich store uf materials, and not a few valuable 
hints to direct the path of later inquirers. 

Schrank, the Bavarian, was the first who made any important 
additions to our knowledge of infusory animate after the death 
of Mijller. He dc-scribed in the Fauna Boica 18 new spedes, 
but he still took the external form as the basis of his division, 
and seems to have been quite unacquainted wiiIi their structure 
and mode of development. 

We may pass over Treviranus and Dutrochet, who treated 
the subject more in an ideal manner — examining their relaliona 
to other living forms — than by adding any thing new to what the 
science already possessed. 

The warm fancy of Oken in 1805, revived in part the idea 
of BufTon, in regarding the infusoria as the primitive materials 
of all organic bodies, both animal and vegetable ; and that 
growth is nothing but an increase to the already existing ma&s 
of animalcules, which constitute the animal body. He does not 
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participate the ideas of Treviranus, the last champion of 
generatio spontanea, on their mode of development 

The systematologists Lainarek and Cuvier only altered 
divisions and subdivisions the arrangement of the ahready deti 
mined species, but did not add to the existing stock of facttj' 
They even, in some measure, contributed to retrograde the 
Kience by the propagation of the errors into which Miiller fell 
from his ignorance of the organization of these animals. The 
former even declared the ova to be gemmules, although Coi4 
had long before described and figured the exclusion of the youn^ 
from the ovum. 

A more important accession was made by Professor Nitsch 
of Halle, the most important by far of any which exist from 
iSae time of Miiller down to Dr Ehrenberg. Hia researches 
irere principally directed to the genera Cercaria and Bacillaria. 
He rendered much more probable in the former the existence 
of a mouth and intestinal canal, and in the Cercaria viridis 
cognises distinctly the presence of eyes. This meritorious 
turalist also divided this genus, as left by Miiller, into twel' 
otiiers from hiS uwn observations. In 1894, he compares the 
structure of the genus BrachUmus to that of the Entomostrad, 
which, although it difi'ers entirely from Savigny's observaUoD% 
is much nearer the truth. 

Schweigger of Konigsberg, in 18S0, communicated some 
teresting observations on these animals ; and formed an indi 
trious recapitulation of all that had been done up to his til 
Even at tliis late date, we find him stating at p. 245 of 
Bandbuch der Naiurgeschichte der Skelcllozen Thiers, tl 
" the infusoria consist of mere gelatine, without any inieri 
organ. Their nutrition can be carried on in no other way 
by the surface. The same mode of nutrition has even beea> 
pcnnted out in the Infusoria vmculosa, without being limited 
to them. In some, {for example the Cercaria) Nitsch saw 
oval suction,^ Sec. And again, on the subject of tlieir propaga- 
tion, he observes, p. 249, " All increase of the infusoria seems 
to result from the spontaneous separation either of their exter- 
nal parts, as in the Paramtecite and Bacillariie, or of their Jntnm 
nal substance, as in the Vibrio and Volvox," which shews 
indistinct was his conception of these two last genera, 
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In the year 18S3, Losano described a great number of id* 
fusoria in the Transactions of itie Turin Academy, vol. xsix. 
He has extended the genus Proteus, which Miiller only reckon- 
ed to contain 2 species, and Schrank 4, as far as 69. And the 
genus Kolpoda he has increased to 64 species, which was left 
by Miiller with only 16. 

The latest general classification of the infusoria is that givoi 
by Bory de St Vincent in 18S6, in the D'lctionnaire Cltutigut 
de rHUt. ^at. In this elaborate production, which is chanto 
tcrized by the minuteness and spirit of system so prevalent 
among his countrymen, the author has exclusively confined 
himself to the artificial dismemberment and rejunciion of the 
spedes already known in the time of Miiller. He has added 
no observations of his own on their structure or development; 
and bases his system, like his predecessors, on their external 
forms. M. Bory seems not to have been aware of the observe 
tions of Nitsch, for in his definition of the class, he asserts them 
to possess no trace of eyes, and tiiat their nutrition is performed 
by cutaneous absorption, and their propagation to be gemmipa- 
rous ; all of which points hod been previously shewn to be er- 
roneous, notwithstanding the otherwise imjwtfect knowledge of 
iheir organization. More profound views were entertained by 
Professor Baer of Kiinigsberg, in 1826, who published a treo. 
tioe, entitled Beilriige zur Kevntniss der A'kdern T/iiere, in 
the Sd volume of the Nova Acta Acad. Ctes. Leop. Car. t. 
p. 702, 16S6-7i which contains the following remarkable pas- 
sages. P. 337, he observes, " Whocandeny thatcven thelowest 
class of animals must agree with the others in bi'iiig determined 
by its organization ; since the first essential step towards the 
organization of an animal body must consist in die separation 
of an internal nutritive surface from an external circumscribing 
ODeP Lamarck must certainly be in error when he considers the 
vant of a digestive cavity and of a mouth the character of hn 
first class of animals." In prosecution of these simple and 
rect views, he again says : " This first class of animals, which 
must change the term of Infusoria given to it by many tta 
Goldfuss's one of Protozoa, cannot be so circumscribed as Miil- 
ler's Infusoria. It appears to us rather that many fundament 
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'bnnH among the loner animals find their prototypes among the 
lorusoria." He stops, however, at these speculative ideas, for 
in another place he denies the existence of a nervous system, «| 
and even of an intestine, and carries out his analogy mer^] 
with the aid of the external Ibrm, which we will afterwards fioi 
to he so fugitive and diangeable a character. 

The last additions of moment to I'hytozoology, previous 1 
the publication of the labours of Dr Ehrenberg, are some add 
tional observations by M. Losano, in the 30lh volume of t] 
Turin Memoirs, where he has described and figured no less thi 
SO species of the genus Volvox, 77 of Cydidiurn, 28 of ParoT] 
mtBcium, and 26 of a new genus Optariiim. Unfortunately 
the addition of so many species will be of little use to science, 
^^^ BJncc their characters are all Ibundcd on their changeable exter; 
^^v nal form. ^M 

^^B Such was the state of our knowledge with regard to U^H 
^^1 Btructure and functions of infuiiory animals, previous to tl|^| 
^^H communication of Dr Ehrenherg's labours to the Berlin Aci^H 
^^H demy ; from which it will be seen, that we were only ia pQa^| 
^^ session of a few scattered hints and isolated facts regarding ihf 
existence or possible discovery of an internal organization, com- 
municated by Itliiller, Nitsch and Baer. For it is a question, 
whether the systems of Gmelin, Lamarck, Cuvier, GoldfuMJt^ 
and Bory de St Vincenl, founded as they were almost wholly Qi^| 
the observations of others, did not tend rather to plunge Ul^B 
subject inlo greater and greater obscurity. It is more than 
twelve years since the Berlin professor first directed his atten- 
tion to the structure of this order of organized beings. He 
commenced his researches by ascertaining precisely the Mul- 
lerian species which existed in the pools and stagnant waters in 
„ the Thiergarten, and other places in the vicinity of the Prusntin 

^^K tnetropoti^. On bis journey with Dr Hemprich into Egypt, 
^^B X>ibya, and Arabia, he pursued his inquiries into the forms 
^^m which characterize these burning plains, with a perseverance 
' which did not fail of being rewarded with some extremely interest- 

ing views, and have laid the foundation already for a geographical 
Idbtribution of these microscopic forms, On his return to Ber-^^ 
lin from his tropical expedition, he repeated his former obaa^^| 
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^atiuDS with improvLtl iastrunicnts. And finally, on his late 
journey with Baron Alesnnder Humboldt into the vast stfppes 
of Siberia, even to the frontiers of China, and of the plateau of 
"Tartary, notwithstanding the extreme rapidity of his progress, 
lie made this highly interesting hranch of zoography a principal 
object of inveatigotion. The entire reformation which these r&. 
searches have made in the elassifi cation of infusory aninmlB, 
will be shewn under our third division. But as a necessary 
i^preliminary, and as constituting the most valuable part of Dr 
irenberg^s discoveries, we must give some account of the 

II. Orffanhatlon qftJie Iii/iisoria. 

Before entering into the detail of the individual systems, it 
will be nell to state briefly the method of observation employed j 
for their development. 

This consists in nothing else than furnishing the Iiifusorit ' 
with organic colouring matter for nutriment. Simple as ihia 
may appear, il was not till after ten years' observations that Dr 
Ehrenberg succecdi-d in selecting the fittest substances, and in 
applying them in the mannL'r best adapted for the satisfactory 
exhibition of the phenomena. Trcniblcy and Gleichen long 
■go had recourse to this method for the elucidation of the armed 
hydrte, but without consequences of much im]K)rtance for the 
structure of these animals. The cause of the repeated failure 
of all these attempts, arose from the employment of metallic and 
earthy colouring substances, or such as had been submitted to 
boiling in the preparation. These were found either to kill the 
aniimds, or to be unfitted as articles of nutriment. Equally 
unsuccessful were some attempts made with the indigo and lack 
of commerce, which were found ahiays to contain a greater or 
less proportion of white lead. It was not till he used pure 
indigo, that these experiments succeeded in a ilesirable man- 
ner. Immediately on a minute paiticle of a highly attenuated 
■olittion of this substance being applied to a drop of water con- 
taining some of the pedunculated vorticellx (which are most 
adapted for the first observation), and placed under the object 
glass of the microscope, the most beautiful phenomena present 
themselves to the eye. Currents are e\eited in all directions by 
the rapid motion of the cilite, which form a crown round the 
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anterior part of ihe animalcule's body, and indicated by ibe 
movements of the particles of indigo in a state of very minute 
division in different directions, and generally all converging to> 
wards the orifice or mouth of the antntal, situated, not in the 
centre of the crown of cilise, but between tlie two raws of these 
organs which exist concentric to one another. The attention is 
tio sooner excited by this most singular and beautiful pheno- 
menon, when presently the body of the animal, which had been 
quite transparent, and bearing much resemblance in aspect to 
some of the marine Rhizostomse, becomes dotted with a number 
of distinctly circumscribed circular spots, of a dark blue colour, 
ei^actiy corresponding to that of the moving particles of indigo •. 
In some species, particularly those which are provided with an 
annular contraction or neck (such as the Rotifer v^dgaria), se- 
parating the head from the body, the indigo particles can be 
traced in a continuous line in their progress from the mouth to 
these internal cavities. 

It is requi^te in these experiments lo employ colouring mat- 
ter which does not chemically combine with water, but is only 
diffused in & state of very minute divisioo. Indigo, cartnioe, 
and sap green, are three subslances which answer very well the 
necessary conditions, and are easily recogniscti by the micro* 
Bcope. But whatever substance is used, we must be very parti- 
cular that it contains no lead, an impurity which very frequent* 
Iv enters into the colours of commerce. 

The microscope which Dr Ehrenherg has used in all his in- 
vestigations is one constructed by Chevalier of Paris ; it poft- 
Besses a power of 800. In very few cases, however, is it ne- 
cessary to use this high power, and only to demonstrate the 
existence of an internal cavity in those species which do not ex- 
ceed from ] An "> iTi'nn ^f " h^e in diameter, such as the 3/iiv 
nas termo, atomus, and lens, and which almost elude the power 
even of so powerful an instrument. In almost all cases, a power 

I of from 300 to 400 is snflicient ; and Ur Ehrenberg has made 
alt his observations and drawings of the structure of the Hyda- 
tina aenta with a power of 380. 
: 
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It b SB well, however, before applying an; coloured ttulutlon lo the drop 
of fluid uniler the field of the microscope, tu ial:e a gencml tniivey of the 
■pedes which «'e niiiv expect to find in the iKirtion under exiniinstlon. 
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In conformity witli the great axiom of scientific observation, 
to measure every thing which is capable of measurement, Dr 
!Ehrenberg has not neglected to express in numbers (he dimen- 
aons not only of tlie totality, but also of the integrani parts of 
these beings, placed as it were at the verge of organized nature^ 
For this purpose he uses a glass micrometer, constructed by 
DoUond, which gives directly the ten-thousandth port of an 
inch, and permits of a much smaller quantity being correctly 
estimated, as it contains the astonishing number of 400 equal 
parts distinctly cut in glass within the space of half a line. By 
means of a micrometer screw, which has been since constructed 
by Pistor of Berlin, he has been enabled to measure directly 
I of an inch, or j^'ng of a line, a degree of minuteness 
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^^Hflfiich is never necessary in actual practice. ^m 

^^1^1. Digestive Sy«tem.~-'Qy the use of colouring matter in the ^| 



way above mentioned, a digestive system has been demonstrated 
in aU the genera of this cla^s of animals, distinctly characterized 
by MiiUer. This fact Dr Ehrenberg states in the following 
proposition : " All true Infusoria, even the smallest monads, 
are not a homogeneous jelly, but organized animal bodies, dis- 
tinctly provided with at least a mouth and internal nutritive 
apparatus." In none has the cuticular absorption of nutritive 
matter ever been observed, which had been the opinion of all 
previous writers upon the subject, not from any positive obser- 
vations, but merely from their inability otherwise to explain the 
nutrition of these animals. Generations of these transparent 
gelatinous bodies may remain immersed for weeks in an indig 
»dution, without presenting any coloured points in their tissue, 
except the circumscribed cavities above referred to; and when 
in a state of activity, the minute particles of indigo and carmine 
are seen to hurry rapidly over the whole surface of their trans- 
parent bodies, in order to reach the mouth, generally situate at 
one or other of their extremities. Indeed there is no necessity 
of having recoui'se to such a supposition, when we can clearly 
see the prehension of colouring particles, their reception into a 
mouth, and conveyance from thence into an internal stomach or 
stomachs. 

The alimentary canal presents, as in the other classes of the 
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animal kingdom, the ultnnst variety in respect to furm, Bituation, 
and degree of coni plication. It is in the Monat termo, puivit' 
culut, and other Inrger monads, simply a round sac in the centre, 
and occupying the greater part of their bodies. In the genera 
Encheli/s, Paramcri-iuvi, and Kolpoda., it assumes llie form of a 
long intestinal canal, traversing the greater part of the body, 
and at times convoluted in a spiral manner, which is furnished 
with a great number of ca«al appendages, or stomachs ; this 
ungular disposition, of which no other example occurs in tlie 
animal kingdom, is particularly distinct in the Leucnphrys pa- 
tida. That these blind sacs are real stomachs, and do not at all 
correspond to the cieca of other animals, is evident from the fact 
of their being titled with colouring matter immediately on its 
being received at the mouth, or anterior orifice of the canaL 
The tubes which connect these sacs to the main canal of the 
intestine, vary very much, both in length and in diameter, as 
well among the diilerent ca'ca, as in the same one at different 
I times, being usually in a state of great contraction, and at 
limes scarcely perceptible when the cavity [o which it belong! 
IB empty, and may bo supposed not to be in a slate of aptivily* 
We can count from 100 to 200 of these sacs in the course of ihe 
intestine of the Parnminium Chrysalis and Aurella. When 
they arc filled with colouring matter, the common intestinal tube 
is usually quite empty and transparent; this, joined to the bluish, 
reddish, or greenish tint which thev often assume when empty, 
may have been the reason that these sacs were mi-itaken 
Miiller lor ova, and by Schweigger for internal monads still 
hering to the parent trunk. In other infusoria, as the Hotifti^ 
vulgaris, the alimentary canal is in the form of a slender tube^ 
and extending nearly the whole length of the body, and termi- 
nating at its anal extremity in a dilatation or cloaca for the n^ 
ception of the ova and the mole seminal fluid, previous to il 
termination at the surface of the animal. Others of lorgei 

* Attention must be paid to this circumutaiice, an, troia the colouriM 
transjiarenry of the inlCHLIne when emptv, and in astateorcon 
erruncous idcaa mii,v be formed of the number and cnnnexions of the al 
macbsof some of these animals, when they are separnlely filled w 
iiif; mailer. The allmenlary canal, too, may be filled with water, wid n 
hen very much resemble some forms af Ihc ovaria. 
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the Eoxphora najaa and Hydatina senia, and in 
general all the natural group of the Rotatoria, possess a single 
cavity of considerable size and oval form, situate in the anterior 
part of the body ; tlie ZygolrochU tiudis would seem to form 
an exception to the general rule of this division ; for this animal, 
when filled with colouring matter, presents a slender, spirally 
convoluted intestine in the centre of the body. In this animal 
also, the posterior cloacal dilatation is enlarged into a consider- 
able cavity, which can rettun the colouring maltcr for some lime 
previous to its being discharged by the anus. 

The number of stomachs varies no less than their form. The 
whole tribe ol' the Rotatoria, as already observed, possess but a 
single cavity. In the Motion termo, lour can be reckoned*. 

The numljer of sacs, which are so many distinct digestive 
cavities, although connected together by a common lube, varies 
from 1 and 200 down to 36 in many VorlicellcB. The lorgcst 
number is in the ParamtEcium chryaalia, Miill., where it 
amounts to 120, and yet there is ample space for still more. 

The anus is easily di^inguished from the mouth, when tlie 
animal i* filled wiih colouring matter, by its discharge from this 
orifice, in large irregular coherent masses, very diiFerent in op- 
mce from the minute state of division in which it enters by 






ingeninua speculatiom might be founiled on the high ileRree of 
n of organized nialter in some of these moiiails. By M- I*Ihren- 
berg'd meanurementE the M. trrtno docg not exceed j^nn to lo'is ofa tine iu 
diunetiT; niid he stotes that tbe four stomachs did not occupy half the bulk 
of the animal. Each stomach must therefore he about ,„'„, of a tine in dia- 
meter; and probably is capable of containing a large number of alonis of 
colouring matter. Estimating, however, one to contain no more than three 
atoms, and each of these to be of ngtobular form, this will prove the exisU 
enceuf particles of matter in water not lui^r than atJjj of a line In diame- 
ter, or ,,,',nn of an inib. 

Some of Dr Ehrenberg'a observations tend to prove that the genus Jtronnt 
and wme others are only the young state of some Kolpoda, Paramaeiay &c. 
But supposing them to be perfectly developed animals, and that their ova 
beai the same relation to the size of their bodies, which those of the Koipoda 
do, that is, 40 to 1, we must conclude the existeuce of young monads which 
have a diameter of only ^oigg of a line, or nn'ogg of an inch. Each nf these 
monads must possess a stomach and organs passing in dimensions the power 
of numbers, and certainly giving lis very magnificent ideas of the grandeur 
of (irgan)icd nature. 
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the mouth. Its position varies exceedingly ; in the greater 
number, such as tlie Hydatina senta. Rotifer vulgaris, and 
Eotphora nyax, it opens towards the posterior extremity of the 
animal; in the first of these it is on the back. In the Kolpoda 
cucullus it opens into the concave surface of the animal, close to 
the mouth, from which it is only separated by a tongue-shaped 
eminence. In some of the spirally pedunculated vorticeltie, lis 

» disposition is very singular, opening along with the mouth into a 
common fissure, which is not situate in the centre of the circular 
ranges of cilia? which surround the anterior extremity of the 
body, but towards the niar^n, between two of these concentric 
circles. 
The mouth merits the notice of the systematologist, from the 
very precise characters which he can draw from thence for his 
lubordinale divisions. This organ reaches its greatest compli- 
cation in the Hydatina senla, where it consists of an orifice 
opening in the centre of a globular head, and provided with 
a pair of serrated mandibules, each resembling somewhat the 
angle mandibules of some of the moUusca, such as the com- 
mon Helix pomaiia, or those of tlie echini. ^Vhen the animal 
is in the act of taking its food, these mandibules are in perpetual 
motion, opening and shutting with great rapidity, to absorb the 
colouring particles brought within their reach by the currents 
excited by the motions of the ciliie. This very singular organi- 
zation is certainly one of the most curious phenomena visible in 
tlieir whole structure, and is perhaps one of the most important, 
as shewing so close an approximation to animals far removed 
from them in the zoolo^cal scries. Each mandibule in the spe- 
cies which I examined, possessed five distinct teeth, but the 
number varies from two, three, as far as six. Dr Ehrenberg 
^^_ has since succeeded in demonstrating their real nature, by the 
^^^h use of very fine folia; of mica (the whole animal is not more 
^^^ft than one-eighth of a line in length), and has come to the con- 
^^* elusion that they are separate, simple, hard bodies, enveloped 
with a fleshy covering, which are ingrained into one another hke 
the fingers of the bands when joined, 

The mouth of the other infusoria is a simple unarmed open- 
ing, surrounded more or less closely with a greater or less num- 
, Xkt of cilia;. Its position generally determines their anterior 
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extremity. In the genus ParamcEcium, however, it is in the 
middle of the length of the animal. The Kolpoda cucidlus 
possesses a sort of lip surrounding its margin. 

The ciliffi play o very important part in the economy of this 
class of animals. They may be considered as the principal or- 
gans uf taste, of touch, and of propulsion. When the animal 
is at rest, they are often quite imperceptible, but on the addition 
of a small proportion of colouring liquid to the drop of water, 
ihey become very apparent, being in a state of great activity, 
seeming to be the principal agents by which they excite those 
currents which afford so beautiful a spectacle under tlie field of 
the microscope*. In ihc Moniu ptilvisculus, and other larger 
monads, their number amount to 10 or 20, and we may from this 
conclude that they exist even in the smallest monad. They some- 
times surround the nioulli in a single row {Vurtk-ella convalla- 
ria. Rotifer vulgaris), sometimes in a double row {VortkcUa 
dtrina) ; occasionally they extend in regular lines, or are jrrc- 
gutarly dispersed over the whole surface of the body. The for- 
mer disposition occurs in the Leucophrys pyrifbrviin and palula, 
tile latter in the Act'mophrys sol. They occupy, in other cases, 
only one side of llie body {Kolpoda atcullus). 

An ccsopkagvs can only properly be said to belong to those 
which, like the Eoapliora tiajas and Hydat'ina scnta, possess a 
notable contraction between the month and the stomach. This 
is especially distinct in the latter, where I have distinctly traced 
the passage of individual coloured globules along this narrotr 
canal from the mouth into the iutestine. 

Perhaps this is the most appropriate place to notice an organ 
of a very obscure nature, which Dr Ehrenberg dignifies with 
the name of a pancreas. It is in the form of two kidney-shaped, 
greyish-white, glandular-looking, transparent bodies, which are 
placed on each side of llie upper extremity of the intestine, 
firmly connected to, and closely embracing it. Dr Ehrenberg 
regards them as bearing a greater analogy to the pancreas than 

* One of tlie most fuvourtible momenta for seeing these clUe to advantage, 
particularly iii tliose Bpecles in wliich (hey invest the wliole Burface of the 
body, is wlien the drop of fluid under tlie mlrroscnpe is nenrlyilrj, when they 
may be seen elongated to their utmost, in a state of great activity ; c '^ *'>° 
animal be neBiiy expiring, in a atate of rigid erection. 
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to tlie liver of the liiglicr aniinaU, from ihdr colour, form, and 

connexions. They must, however, be left to further inqtrines. 
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9. Muscular System. — A fibrous muscular tissue being the 
proper agent of all voluntary contraction in the animal king' 
dom ; we might, a pnori, expect its existence in the cli 
infusoria, which are so remarkable for the rapidity and enej 
of their movements of propulsion and translation. In Uie fc 
mer they can only be compared with fishes, and in the latti 
with insects. Contractility of tissue can never explain th( 
active voluntary efforts by which they avoid obstacles when 
swimming in myriads in a single drop, convey the nutriment to- 
wards the mouth, and perform the act of deglutition. Prerious, 
however, to Dr Ehrenberg, nothing like the muscular fibre had 
ever been attempted to be shewn in these animals. 

As yet, from their extreme tenuity, no distinct fibres have 
been detected in the second and more minute division styled 
by Cuvjcr Homogeneous Infusoria, and in the new system of 
Dr Ehrenberg Pulyffaslriia; a!tlini7gh from their extremely vi- 
gorous contractions, ns well as from their presence in the divii 
sion of the Rotatoria, we arc enlitlid to infer their exiatent 
In this last, distinct fibres are perceptible in the Eoaphora Haji 
Sotl/er vulgafis, Philoditia ert/thraphtfialma and H^dati 
aenla. 

We shall select the muscular system of ihe latter, the Ht^ 
Una setUa, as a specimen, from its greater diRiinctness and o 
plexily. The perfectly transparent gelatinous body of this aid^l 
mal, when seen through the microscope with a power of 38Q^| 
appears to be traversed longitudinally by several narrow bant 
of fibres, perfectly transparent, and of a greyish-white coloui 
When the animal throws itself into its violent lateral cdntorjl 
lions, these fibrous bands are observed to sliorttn, beoouM^ 
broader and thicker (from their slightly diminished trangpa> 
rency), on the side towards which the contractions are made; 
and on the convex to l»ecome so extremely elongated and at- 
tenuated as to be almost, in some cases, quite imperceptible. 
The real muscular nature of these organs, and that tliey are 
the real agents in effecting the motions of the animal, is thus 
placed beyond all doubt. These muscles never lose their bj^m- 
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rent state of tension, which they would undoubtedly do on 
the contractions of the animal, if their nature was of another 
description ; and when the two extremities of the body are 
equally approximated to each other, none of the bands become 
invisible, but all increase to nearly twice their former breadth, 
with a corresponding diminution of their transparency. I have 
entered into these details regarding the appearance of the mus- 
cular fibres, for the sake of those who may not have had an op- 
portunity of having seen the animal, for it is sufficient to see 
them to be at once convinced of their true functions. 

The envelope of the body of the hydatina consists of a double 
transparent membrane, the two layers of which are in contact 
with, and scarcely distinguishable from, each other, when the 
aiumal is in a state of repose. But, upon the contractions of 
two or more of the muscles, the internal membrittie into which 
thej are inserted becomes separated to a greater or less distance 
fCDm the external. During the whole of these phenomena the 
stomach, ovaries, and the whole of the viscera, are perfectly 
Tiiible through the transparent muscles. 

These principal muscles arc four pairs, which take their ori- 
gin from the opposite ends of the animal, and proceed in a ra- 
diated manner to be inserted by broad striated bands near the 
middle of the body (between the fourth and fifth pair of twigs 
given off from what Dr Ehrenberg calls the great dorsal vessel). 
The four upper or anterior muscles rise by narrow insertions 
from the junction of the head with the body at the root of the 
rotatory organs ; the four posterior or inferior, from the point of 
insertion of the bifid tail into the body. TKe extent of inser- 
tion of these muscles is much greater in the EosphorOy PhUo^ 
dina and Rotifer, than in the Hydatina ; in them it reaches at 
least from the second to the sixth of the above mentioned trans- 
verse twigs ♦. 

* The following are the names which Dr Ehrenberg gives to these muscles & 

1. Musculus dorsalis anterior, 

2 posterior. 

3. Musculus lateralis dexter anterior, 

4 posterior. 

5. Musculus lateralis sinister anterior, 

6 posterior, 

7- Musculus ventralis anterior, 
8 posterior 
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These great longitudinal muscles are distinct to the moat un- 
practitied eye, but Dr Ehrenberg views as of a muscular chara&- 
ter, 1. The seventeen sections of the rotatory organ in the Hyda- 
tina, which must be the principal agents in directing the molions 
of the cilifie ; 2. A contraction or sphincter near the extremity of 
the cloaca; 3. A striated organ behind the cloaca, which he 
considers, from its situation, as an acceleration of the seminal 
fluid, a mu^culus ejaculatorius. In none of these, however, ex- 
cept the last, can the (existence of a fibrous tissue be considered 
as beyond a doubt; though, from their situation, it is more 
than probable tliat this is their true nature. All of these parts 
seem to be attadied to the inner layer of the external double 
membrane, and to be unconnected with the subjacent viscera. 
It is not improbable that the tail may possess some proper 
muscles, as its motions are not performed laterally in common 
with the trunk, but by on alternate retraction and elongation. 

3. Generative System, — The parlizans of the generaiio spom- 
tanea vel primttiva^ nho so long stood their ground in the dass 
of Entozoa *, after being forced to relinquish this position, by 
the discovery of the ova of these parasitic animals, took refuge 
in the darkness and obseurity of the microscopic infusoria, where 
they were ahnost secure of an undisturbed possession, while 
there was nothing known concerning them except as a homoge- 
neous mass of transparent jelly, endowed with a few active 
motions ; and where their negative arguments could only be at^ 
tacked by analogical reasonings. 

The candid and impartial mind of MUller himself, too rigid 
an observer to be seduced by the allurements of theory, con- 
sidered the infusory animals as furnishing an incontrovertible 
argument for the existence of certain living forms, which are 
neither of oviparous nor gemmiparous origin, but derive their 
existence immediately from a certain indestructible living gene- 
rative energy inherent to all matter ; — for this very plain reason, 
that he had never witnessed the secrets of their origin. Such a 
conclusion, though pcrliaps too hasty, is allowable in such an 
observer. When, liowever, we see other men of distinguished 

* Wc arc buq)ri8cd that this class should still be ranged under its ancient 
category by the anatomical school of Halle. 
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talanty audi as TreviranuB and Oken, take up the question, where^ 
if it were possible, they ought to have ended, and assume at 
oDoe the existence of a mysterious power inherent in organic 
natter of generating infusory and other molecular animalcules, 
which form by their aggregation all organic living forms, and 
into which the latter are, at the cessation of their proper vitality, 
again resolved ; we cannot help referring them to the well known 
maxim of Bacon, that ^^ Homo natures minister et interpres 
tantum fadt et intelligit quantum de natura ordine re vel mente 
observaverit : nee amplius scit, aut potest.**^ 

The observations of Ur Ehrenberg have not only given an 
additional extension to the great principle of Harvey, omne 
vivum ex avo ; but have, by a connected train of ocular de- 
monstration, proved the existence in this class of the whole three 
qiedea of generation, the viviparous, the oviparous, and] the 
gemmiparous, and even of the simultaneous exercise of two c^ 
these in the same individual, at different epochs of its existence. 
Waiving at present the corroboration which this might give to 
the view of infusory animals forming a parallel series to their 
more apparent prototypes, let us proceed to state shortly a few 
examples of each of these varieties. 

In the interior of the Rotifer vulgaris we often see young 
flnim^lg of a diminutive size (that of the parent varying from 
^th to ^th of a line), perfectly formed, and near the period of 
exclusion, which already possess the two red points (eyes) near 
their anterior extremity, and a distinct mouth and head. They 
assume various postures in the interior of the parent trunk, 
being at times coiled up in a spiral form, or extended to thdr 
whole length. These same fostus, if we may so call them, Dr 
Ehienbeig has seen excluded in a living state from the parent. 
All the individuals of the Hydaiina are hermaphrodite, possess- 
ii^ the completely formed male and female organs. The fe- 
male consists of an ovarium, which, when in the unimpregnated 
state, is an oval perfectly transparent bilobed bladder-like body, 
doaely embracing the lower part of the intestinal tube. When 
in an impregnated state, it increases very much in »ze, being 
augmented by the addition of two or more oval appendages, so 
that the whole mass fills the greater part of the posterior half 
of the body of the animal. When quite ready to burst it as* 
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sume< a gncenisb-grev coiour. These rounded bodies oommir 
nicate by a canai, scarcely peroepdble in the UDunpregiiated 

state, broad and distinct vben nearly ripe, with the cloacal di 

latatioD fonneriy noticed as existing near the anal orifice of the ^ 
iotestioe. That the ora are not internal gems^ an opinion enter- ^ 
tained bv many older obsenrers. such as Lamarck and others, is J 
proTcd not only from the above mentioned development- and 
connections oS their cont^ning vesicles, but also by the distinct 
e\i>tence of the three substances which in the ova of the Entozoa 
M. Rudolphi considers as the chorion, allantois and amnion* 
In the centre of many ova there can be recognised a darker 
point, which is cither the embryo, or cicatrix in which the latter 
is developed. 

The adult Hydaiina possesses, besides, two organs which Dr 
Ehrenberg con^drrs as the male organs of generation, but the 
real nature of which is a little more doubtful than that of the 
preceding. They resemble very much in form the milt of fish, 
consisting of two elongated bodies, extending nearly the whole 
length of the animal, exterior to the ovaria, broader towards the 
head, diminUhng towards the tail. They terminate (a strong 
corroboration of thi> ^new of their true nature) in a number of spi- 
rallv convolutjd tube-, which finally open by two separate canals 
immediately Ixhind iIk* on id net. These spiral convolutions are 
enveloped hv an organ of a very singular nature, the function 
of which is very obscure : it is oval, transparent, remarkable for 
Its irritabilitv and sudden changes of form ; at one time swell- 
ing out into a vesicular form, at another contracting into a small 
glandular looking organ. Dr Khrenberg at one time considered 
it to bear some analogy to an uterus ; but it is more probably 
connected with some office in ap})lying the seminal fluid to the 
ova previous to the exclusion. This organ is wanting in the 
Rotifer and Pfiilodina, where the male apparatus otherwise re- 
sembles very closely that of the Ilydatina. 

In the Kolpoda rucullus^ the parent animal excludes the ova 
in the form of extremely minute globules, bearing much simila- 
rity to some of the species of the genus Monas^ connected by a 
number of filaments interwoven tocjether in a reticular form. 
In an animal ^^^ th of a line in diameter, that of the ova was 
i./oo^h of a line. The young Kolpoda were ji^th of a line 
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Wbre they were distinctly seen to excite currents, and swallow 
die coloured particles. In the genus Vorticella there seems to 
be a combination of the oviparous and gemmiparous generations. 
The mngle species Convallaria^ has, from their entire ignorance 
of its mode of development, been subdivided into no less than 
sii: distinct genera, by different observers, according to the va- 
ffiety in its form at different stages of its existence. It first 
sppears in the form of minute points, not more than loo^th of 
a fine in diameter, scattered upon the peduncles of a group of 
adult Vorticellse. After a time these minute points enlarge in 
nse^ and send out delicate peduncular prolongations to the larger 
adult roots, in which state Schrank styled them Vorticelkt ma- 
iwdictf. When still more advanced, these peduncles become 
coiled up in a spiral form. And when they may be considered 
as karing reached their complete organic development, though 
rtill much inferior in size to what they afterwards attain, the 
«8ual currents may be observed in the coloured solutions in 
wbich they are immersed. The same species prc^pagates itself 
by gems, on the separation of a part of its body from the parent 
trunk. This is performed in three different ways, each of which 
htm been dignified with the title of a distinct form. 

The first is the longitudinal division in which the animal di- 
vides itself into two nearly equal halves. A fissure first appears 
traversing the whole length of the body ; this becomes deeper 
interiorly, where two horns are now visible, each provided with 
a distinct set of cilise, and a mouth, recognisable by the two 
currents of colouring particles directed to the apices of the two 
horns. The fissure becomes deeper and deeper, till they form 
two distinct, perfectly formed animals, attached to the apex of 
a angle peduncle ; one of these is soon detached from the lat- 
ter, when it agrees in form exactly with Lamarok'^a genus Urceo^ 
luna. "When the same animal moves with the binder part for. 
ward, it forms Schrank^s genus Ecdissa ; when the conical basis 
by which it was attached to the peduncle, has not -quite disap- 
peared, it forms Bory de St Vincent^s genus RineUa ; and when a 
little broader and more bell-shaped, with apparently only two 
dliae, it is the genus Kerobala/nus of the same author ; when 
fully provided with cilise^ without any remaining vestige of the 
conical appendage, it is the genus Craterina, This Vorticella 
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also passes through the same phases of a, trnnaverae dividoc— 
into two equal independent animals. The third method is tb^ 
true gemmifonn division, es io the Hydrse and Planaris, \d 
which a small bud is given ofT from the posterior surface of th^ 
animal, which is provided with ciliie, and when separated (roniB 
the parent trunk, is still of a very diminutive «ze. 

Such are a few of the observations on the generation of tfaeac 
animals, from which it will be seen that they art; but in theu- 
commenccment, and that much remains to the padence and la- 
bour of future observers. 

4. Vascular System f — The existence of a digestive, a mus- 
cular, and a generative system of much tompleiity, and very 
far from what we might consider as their simplest expression, 
may now be viewed as an ascertained fact with regard to infu- 
Bory animals. The existence of the two systems which remain 
for our attention, viz. the vascular and nervous, is as yet some- 
what problematical. The organs on which Dr Ehrenberg con- 
fers these appellations, are very apparent, but much doubt ex- 
ists with regard to their real functions. 

What has been denominated a vascular system is distinctly 
visible only In the Uydatina senta. Traces of a similar arrange- 
ment are now and then perceptible in the Eospfiora, in porticu- 
lar positions of the animal, but they quite disagipcar when the 
integuments are in a state of strong tension. In the former, a 
series of transverse lines of a white colour, and inferior tranMta- 
rency to the rest of its body, succeed one another at regular in- 
tervals, from the head towards the tail. These transtcrse stridi 
might at first be taken for muscles, but they differ from tkew 
entirely in their aspect and connections. They are nine in num. 
ber, exactly parallel to, and nearly at equal distances from, each 
other. At first sigiit they seem to be complete rings encirclmg 
the whole body ; but, upon a closer inspection, they are ob- 
served to dimimsh in breadth, and finally vanish on approach- 
ing the inferior or abdominal surface of the animal. On the 
contrary, they augment in diameter towards the back, where 
they all terminate at right angles, in a line, of an exactly similar 
appearance to themselves, rumiing in a lon^ludinal direction 
from the head to the tail. This longitudinal line at vei 
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twice the caKber of any of its tributary transverse 

If wffi be obeertred, that the diqxmtion of this main dorsal 
tnttdty with its ooUateral branches, b almost exactly that of the 
iWiiwlM' system of the Ascidia, so beaatifully demonstrated by 
M. Sov^ny, which is a strong argument for their being of the 
iuae cksritfter. No motion of an internal fluid is discernible in 
dieir interior, nor has any pulsation, analogous to a heart, been 
Alter observed. Both these phenomena, which would decide the 
qttMtioB as to their true nature, Corti asserted that he had ob- 
tefved in the Rotatoria and BrachionuSf but he was deceived by 
the tremuttHis motion of the canal, leading from the mouth to 
dine' cesophagus. The same was the case with Gruithuysen, 
who mbtook the motion of the intestine in the Paramacium Au- 
fMm fot that of a sap-like fluid. It is worthy of note, that these 
trhite stris are attached to the internal, not to the external tunic 
it the integuments. 

& Nervous SyHem *•— This name is {^ven to a series of six 
^ SevA rtond glandukr-lodiing greyidi bodies, which enve- 
lope the upper or dorsal part of the oesophagus of the iSTyda^tfia. 
Tbej are closely connected together, and are distinguished from 
A (he other viscera of the body by thetr darker tint. The up. 
ptfinost of these bodies (ganglia), or that situate in the mesial 
place, is much larger than the rest, and gives off, from its apex, 
if sleiider branch which proceeds upwards towards the int^u- 
iBiettts at the back of the neck a little before the second pair 
of Tisenlar twigs, where it forms a sKght enlargement (gan- 
l^on); it does not stop here, but returns back and unites 
ajptiir, itot widi the large ganglion from which it was originally 
l^ett off, but in one of the adjacent snifaller ones. A complete 
. difele is thus formed, bearing some resemblance to the nervous 

* According to all our ideas of known phynological laws, the existence of 
Mlve Yoluntaify motion presupposes the necessity of an animating nervous 
s^MeBL Hitherto^ however, no attempt had ever been made to prove its ex. 
istence. But here again in these animals, excluded by their delicacy and 
minuteness from the ordinary means of anatomical investigation, the trans- 
parency of their tissues, as it has enabled us to discover the existence of a 
muscular, has no less assisted us in the more than probable discovery of iu 
necessary appendage, a nervous tissue. 
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circle, which encircles the oesophagus of the mollusca, exoepi 
that ID this case the whole circle is situate on the dorsal or up- 
per side of that canal. From the point of contact of this nor- 
vous circle with the dorsal vessel, it gives off two very slender 
twigs forward to the anterior part of the head, where, in other 
forms of the Rotatoria, such as the Roihfer vidgarisy the two 
red points (eyes) are ^tuate. In some, such as the Eotphorm 
nqjaSy a single large red point is atuate on the back of the 
neck, in the exact portion of the ganglion at the apex of the 
circle *. The above mentioned large mesial oesophageal gm- 
glion (brain) sends off posteriorly another branch of much larger 
«ze, backwards along the abdominal surface of the animal^ 
which closely adheres to the iifiternal layer of its double enve* 
lope. 

That these different filaments and ganglia, to which we have 
given die name of nerves, are not muscles, is evident from their 
form, their mode of insertion into the integuments, and because 
in the contractions of the animal they are not shortened, but 
assume a serpentine form, being apparently quite passive. They 
are not vessels, because no pulsation nor motion of a contained 
fluid has been hitherto perceived through their transparent tia* 
sues. If they are not organs of an entirely unknown nature, 
the whole analogy of their form and position, compared with that 
of the nervous system in other invertebrate animals, favours the 
idea of this being their true nature. 

We may here consider as appendages to the nervous system, 
those coloured 'points situate in the anterior part of the head 
of these animals, and most usually on the dorsal surface, which 
have been considered as eyes. As already noticed, the first 
discovery of these organs was made in 1816 by Nitsch, who saw 
in the Cercaria viridis (now referred by Dr Ehrenberg to the 
genus Eugiena) three black scaliform points. In the Rotiftr 
vulgaris^ their pigment is of a red colour, and they are three in 
number, two small ones at its anterior extremity, and a single 
larger one at the nucha in the situation of the apex of the 

* The best view of the disposition and appearances of the oesophageal 
ganglia, is got from the dorsal side of the animal, in a line with the great 
iflorsal vessal. The nervous collar given off from the brain, is however best 
fceen T)n a lateral view. 
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jBbove mentioned nervous drcle in the HydaHna ; and it is very 

jpiobable that the two filaments, which in the latter animal are 

meat forwards from this ganglion, or even the ganglion itself, 

subserve the purposes of vision. The number, disposition, 

and cdiour of these points is the same in the Eosphora nqfas, 

where the mesial eye is still larger and more distinct. In the 

I^kilodina erythrophihalma their colour is the same, but they 

are only two in number, (the most common disposition in this 

clastf), much smaller, and situate more posteriorly. In the 

LepadeUa ovalis one only is visible of considerable size in the 

mesial situation of the large one of the Eosphora *. 

f To be concluded in otir next Number.) 



Planjbr Coding Rooms and Ventilating them in Tropical Cli' 
mates. By Captain Robert Wauchope, R. N. Commu- 
nicated by the Author. (With a Plate.) 

JNothikg can be more simple than the plan adopted for warm- 
ing houses in cold climates by means of heated air, to accom- 
plish which requires nu mechanical process whatsoever. 

The reverse, however, is more difficult, viz. the cooling and 
ventilating houses in warm climates, where the air in the inte- 
rior of the house is always cooler than that which is outside. . In 
the dead calms of the tropics this can only be effected by me- 
chanical means, first cooling the external air, and then forcing 
it into the room by pressure. In India, indeed, the punka is 
used ; but this machine does not change the air in the room, 
being merely a large fan, and is of no service for ventilating, 
whidi is the great desideratum for soldiers^ barracks and hospi- 
tals, &c. 

The plan I propose for this purpose, which is shown by the 
accompanying model and drawing (PI. IV. Fig 1.), is as follows: 

The pipes, which should be of about six inches in diameter, 
are made of porous earthenware, and are connected by bent 
pieces to their ends, as seen in the model, so that a blast of air 
may pass freely from the lower pipe in connection with the bel- 
lows or funnel, to the uppermost, which conveys it into the 

* The Plate illustrative of Ehrenberg's discoveries will be given in next 
Number of Journal, along wHh the conclusion of the article 
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aparlment to be ventilated. The pipes are piled, in the man- 
ner shewn, round the fanners, whkh are worked by the gin ; 
these must be wetted from time to time, and in this way a very 
great evaporation takea place on the outer surface of the pipes, 
which cools the air in its passage through ihcni. One pair of 
fonners may in ihis way act upon three or four himdred yards 
of pipe, as there may be a double or treble pile connected t<^- 
ther in the same way as the one represented in the model. 

The pipes should be covered over by a shed, open at the 
ndes, with a fiat roof of straw or leaves, impervious to the sun, 
but not to the rain ; bo that during the rains, there need be no 
necessity for wetting the pipes by hand : and should there be 
any wind, the gin may be stopped, and the funnel will then 
convey the air into the pipes ; so that when there is any wind, 
the lur may be cooled and conveyed to the apartment without 
any mechanical operation. 

The gin, which is worked by a bulloct, wiU be therefore only 
required during the dead calms, when not a breath of wind is 
sdrring ; and at such a time the cooled and refreshing atr wtH 
come as medicine to the sick soldier in his hospital, and impart 
vigour artd sound sleep to him in his barracks. 

The cooled air should be introduced into the apattminit 
through a hole in the ceiling, with a screen, a few inches in 
front of it, and of a larger circumference, than the hole, to k^T^hA 
the cooled air over the room, which will of course fall by its 
grcaier specific gravity ; and there ought to be openings in the 
upper pan of the wall of the room, to permit the hot displaced 
Air to escape. 

Should the mode of wetting the pipes by hand be thought 
too laborious, the best plan would be to have a cistern upon 
the roof, tilled by a pump made to work by the gin, and when 
fliey required wetting, a valve might be opened, and the water 
tpread over them by the same means as that employed for wa- 
tering ihe 3lrcet3. 

The hydrostatic bellows employed in the model was suggest- 
ed to me by Mr Howel, as that which is eaaest to work, and 
the least friction. I also feel indebied to him for making the 
tnodel I have the honour of laying before you •. 



Il b evident thai this appuatui will vork but Imperfectly wben tfae air 
li very moist-vLcii. 
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ABCD BtpiMntt tcridlm* barnclu^ wHh the Tentihti^ machine plated 
at the gable end. 

JC The pipe convejing the cooled air, which enters the room through a hole 
in the ceiling, una pipe connected with the hjdroetatic pump P P, which 
eo p Te ja the air to the pipe £, after having been cooled b j panlng through 
aU the eontinuout pipes of porouf earthenware SS. In the pipe »» then 
if a Talve opening upwards, allowing the air to pass to £, but in no other 
direction. 

bB A pipe connected with the funnel F, which is fixed on the top of the 
lionse, in the same manner as that used over a malt-klln, made so as al-i 
waja to present its open side to the wind. It is connected at the liottOBi 
with Uie pipe ii«s and at lis junction has a Talve opening down» so as to 
permit the air to pass down from the funnd, but not upwards : this pre- 
vents tlie air passing up through the funnel in a calm, when the gin is 
used, and the other valve in the pipe n n prevents the air escaping through 
the pump pp^ when the funnel only is used. 

««i The fidmers seen between the pipe S S, and round whieh thej are coiled. 
Thej are worked by the crank h h, which also works the pumps P P, bj 
means of the toothed-wlieel o o, connected with the gin G G. 



Ovi the MomUam-chaina and Volcanoes qf Central Asia, tcM a 
Map ^Chains qf Mountains and Volcanoes qf Central Asia, 
By M. BE Humboldt*. (With a Map.) 

VoLCANOESy which demonstrate a perpetual communicatiaa be- 
tween the earth which is flui^, or in a state of funoh, and the 
atnKMfphere surrounding its hardened and oxidated surface, ai*e, 
by their connexion with the fomiation of beds of rock-salt, with 
Sahek (small conical hills, which in their eruptions emit tfaucf^ 
naphtha, gases unfit for supporting Kfe, and sometimes Idso, btit 
only for a short period, flames, vapours, and blocks), with hot 
qprings, earthquakes, and the upraising of mountains, an ob^t 
of so great importance for every thing which appertains to thtf 
obflerration of nature, that they interest not only geolopsts, but 
Hkewise natural philosophers, in the general acceptation of thi§ 
term. Leopold yon Buch has already, in his great work oii thi^ 

* This memoir we consider of high importance, as illustrating not only 
the geograpfa J, but also the geognosy, of seretd iiltere4tin{( patts of Central 
Asia. 

2 



S2S Baron Humboldt ofi the Mauniain-ckains and 

Canary Ides*, explained, with nkudi talent, luminous ideas 
upon the distribution of volcanoes, which are sometimes in isola- 
ted groups around a central volcano, at other times arranged 
longitudinally in a series. The memcnr which 1 now present 
on these volcanic phenomena, situated at a great distance from 
the sea, is certainly much less important ; it treats* of the local 
{phenomena of Central Asia, and of the interior of South Ame- 
rica, concerning which I have had opportunities of collecting 
information little known hitherto. We know still so little of 
the kind of mysterious connexion of volcanoes in activity with 
the vicinity of the sea, that every thing which relates to a vol- 
cano of which we learn the existence very unexpectedly in the 
interior of a continent, gives a very high interest even to a local 
phenomenon. 

The central and interior portion of Asia, which forms 
neither an immense cluster of mountains nor a continued table- 
land, is crossed from east to west by four grand systems of 
mountains, which have manifestly influenced the movements of 
the population ; these are, the Altai, which is terminated to the 
west by the mountains of the Kirghiz; the Teen-shan, the 
Kwan-lun, and the Himalaya chain. Between the Altai' and 
the Teen-shan, are placed Zungarla and the basin of the Ele ; 
between the Teen-shan and the Kwan-lun, Little or rather 
Upper Bucharia, or Cashgar, Yarkand, Khoten, the great 
desert of Gobi (or Cha-mo), To^rfan, Khamil (Hami), and 
Tangout, that is, the northern Tangout of the Chinese, which 
must not be confounded with Tibet or Se-fan ; lastly, between 
the Kwan-lun and the Himalaya, Eastern and Western Tibet, 
where H'lassa and Ladak are situated. 

1. The system of the Altai encompasses the sources of the 
Irtish, and of the Yenissei* or Kem ; to the east, it takes the 
name of Tangnu ; that of the Sayanian mountains between 
lakes Kossogol and Baikal ; farther on, that of the lofty Kentai 
and the mountains of Dauria ; lastly, to the north-east, it joins 
the Yablonnoy-khrebet, the Khingkhan and the Aldan moun- 
tains, which stretch along the sea of Okhotsk. The mean lati- 

• This splendid and very valuable work we trust to see translated into Eng- 
lish. If published in octavo, it would be accessible to every geological reader, 
and find a place in every library of Natural History in Britain..i— Edit. 
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tude of its course from east to west is between 50° and 5P 80". 
We shall soon have satisfactory notions respecting the geogra^ 
phy of the north-eastern part of this system, between the Baikal, 
Yakutsk, and Okotsk, for which the world will be indebted to 
Dr Erdmann, who has recently traversed tliose parts. The 
Ahaj, properly so called, scarcely occupies seven degrees of 
longitude; but we give to the riorthemmost portion of the 
mountains encompassing the vast mass of high land of Inner 
Asia, and occupying the space comprised between the 48th and 
5l8t parallels, the name of the System tfihe AtkUy because simple 
names are more easily impressed u|x>n the memory, and because 
that of Altai is best known to Europeans, from the great metal- 
lic wealth of these mountains, which now annually yield 70,000 
.marks of silver and 1900 marks of gold *. The Altai, in Turkish, 
in Mongol, Altai-in-oola, ^ gold mountain,^ is not a chain of 
mountains, forming the limit of a country, like the Himalaya, 
which bounds the table-land of Tibet, and which consequently 
lowers itself abruptly only on the side of India, which is lower 
than the other country. The plains adjoining lake Zajfsang, and 
especially the steppes near lake Balkashi, are certainly not more 
than 800 toises (1968 English feet) above the level of the sea. 

I avoid, intentionally, in this paper, conformably to the 
statements I collected on the spot, employing the term Lesser 
Altauf, if this term is applied to the vast mass of mountains si- 
tuated between the course of the Narym, lake Teletsky, the 
Bia, Serpent Mountain, and the Irtish above Oustkamenogorsk, 
consequently the territory of Russian Siberia, between the 79th 
and 86th meridians east of Paris, and between the parallels of 
49" 9IOf and 52" m. This Little Altai' is probably, owing to 
its extent and elevation, much more considerable than the 
Great Altai', whose position and existence as a chain of snowy 
mountains are, perhaps, equally problematical. Arrowsmith, 
and several modern geographers, who have followed the model 
he has arbitrarily adopted, give the name of Great Altai' to an 
imaginary continuation of the Tcen-shan, which is carried to 
the eastward of Khamil (Hami) and Barkoul (Chiu-se-foo), a 
Manchoo town, and runs to the north-east, towards the eastern 

* A mark U equal to 4608 gnuiu. 
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souKee of the Yeniatei and Mount Tangnu. The direction of 
the line of separation <rf the waters, between the affluents of the 
Orkhon and those of the AraWooor, lake of the steppe, and the 
unfortunate practice of marking by high chains of mountains 
where systems of streams separate, have occasioned this error. 
If it be desired to retain on our maps the name of Great Altai, 
it should be given to the succession of lofty mountains ranged 
in a course directly o{^x)site (parallel to the chain of the 
Khangai*), or from the nortli-west to the eouth-east, between 
the right bank of the Upper Irtish, and the Yeke-Aral-noor, 
or Lake of the Great Isle, near Grobdo-Khoto. 

*^ There, consequently, to the south of the Narym and of the 
Bukhtorma, which bounds what is called the Little Rusoan 
Altsji, was the primitive abode of the Turk tribes ; the fiace 
where Disabul, their grand khan, towards the close of the sixth 
century, received an ambassador from the £mperor of Con- 
stantinople. This gcM-mountoin of the Turks, the KiMhoM 
of the Chinese, a name with the same signification, bore hereto- 
fore also those of EkUag and EkUl, both of which probably 
have an analogous meaning. It is said that more to the south, 
under the 46th parallel, and almost in the meridian of Pijan 
and Toorfan, a lofty peak is still called in Mongol AltdinnirOj 
^ summit of the Altai." If some degrees farther to the south, 
this Great Altai unites itself to the Naiman-ula mountains, we 
there find a transverse ridge which, running from the north- 
west to the south-east, joins tlie Russian Altai' to the Teen-shan, 
northward of Barkoul and Kami f . This is not die place to 

• ** Mount Khang}^y-ula is to the north of the source of the Orkbon. Its 
summits are lofty and considerable. This chain is a branching of the Altali, 
which comes from the north-west : it extends to the eastward to the riven 
Orkhon and Tula with their afHuents, and becomes the Kenteh of the 
Khinggan. A branch of this chain separates to the west, and runs to the 
north under the name of the Kuku-daban; it encompasses the Upj)er Selengga 
and all its affluents, which take their origin in it, and then runs a distance of 
1000 le into the Russian territory. The Orkhon, the Tamir, and their af- 
fluents, have likewise their sources in this chain, which is probably the same 
which the Chinese distinguish by the name of Yang-jin-shan. — Klaproth. 

f " The Chinese (in their imperial geography of China\ in tracing the direc- 
tion of the Great Altai' from the north-west to the south-east, make it almost 
re-unite itself to the Toen-shan, which corresponds exactly with what M. 
de Humboldt states— Klaproth. 
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dbrdape bow the aystem of nortb^wettem 4lireclion, 90 gemnX 
in our hemiBphexse, is traced in the beds of the rocks, in tbe Jims 
of the Alps of Algliin, of the lofty stqppe of tbe Chfiy% of die 
dbfiUi of jthfs Jyiktu^ which is the cuhaioatiDg point of the Rus- 
mo Altai, and in the hollows of the narrow valleys, where flow 
tbe Chulyshman, the Chuya, the Ejatunia, and the Upper 
Ckforyjsbi lastly, io the whole owrse of the Irtish from Kras- 
npyarskoi to Tobolsk. 

** Between the meridians of Oust-Kamencgorsk and of 8emi- 
pplaiiosk, the system of the Altai mountains extends from east 
to west, beneath the parallds of 59^ and 50°, by a chain of hills 
and Ipw mountains, for 160 geographical leagues, as far as tbe 
steppe of the Kirghiz, This range, though of very small im- 
portaQce in respect to size and elevation, is b^ly interesting to 
geognosy. There does not exist a continuous chain of Kirghie 
mountains, which, as the maps represent under the names of 
Alghidin-tsano or Alghidin-chamo, unites the Ural and the 
AltaJu Some isolated hills of 500 or 600 feet high, groups of 
small mountains, which, like the Semi-tau near Semipolatiosk^ 
rise lAruptly to the height of 1000 or ISOO feet above tbe 
plains, deceive the traveller who is not accustomed to measune 
the inequality of the soil ; but it is not less remarkable thai 
these clusters of hills and small mountains have been raised 
across a furrow which forms this line of division of the waters 
between the affluents of the Saras, or to the south in the steppe^ 
and those of the Irtish to the north : a fissure which follows 
uniformly, as far as the meridian of Sverinagolovskoy, the same 
direction for sixteen degrees of longitude. 

^^ In the line of division of the waters between tbe Altai and 
tbe Ural, between the 49th and 50th parallels, is observable ao 
effort of nature, a kind of attempt of subterranean energy, to 
force up a chain of mountiuns ; and this fact recalls powerfully 
the »milai* appearances I remarked in the new continent. 

*^ But the non-eontinued range of low mountains and hills of 
crystallized rocks, by which the system of the Altai' is prolonged 
to the west, does not reach the southern extremity of the Ural, 
a chain which, like that of the Andes, presents a long wall run- 
ning from north to south, with metallic mines on its eastern 
side : it terminates abruptly under the meridian of Sverinogov.- 
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loskojr, where geographers are accustomed to pkoe the Alghinie 
mountains, the name of which b entirely unknown by the 
Kirghiz of Troitsk and of Orenburg. 

^ II. Sffstem of ike 7¥m-5Aiin.— Their mean latitude is 4r. 
Their culminating point is perhaps the mass of mountain re- 
markable by its three peaks, covered with eternal snows, and 
celebrated under the name of Bokhda-ula, or < Holy Mountain,* 
in the Mongol-Calmuc tongue ; which has caused Pallas to {^ve 
to the whole chain the denomination of Bogdo. From the 
Bokhda-ula, the Teen-shan runs easterly towards Barkoul, 
where, to the north of Hami, it sinks abruptly, and spreads it- 
self to the level of the high desert called the Great Goln, or 
Shamo, which extends south-west aiid north-east, from Kw». 
diow, a town of China, to the sources of the Argun. Mount 
Nomkhun, to the north-west of the Sogok and the Sobo, little 
lakes of the steppe, denotes perhaps by its portion, a slight 
swell, an angle in the desert ; for after an interrupUon of at 
least ten degrees of longitude, there appears, a little more to the 
south than the Teen-shan, in my opinion, as a continuation of 
this system, at the great bend of the Hwang, ho, or Yellow 
River, the snowy chain of the Gajar, or Yn-shan, which runs 
likewise from west to cast, under the parallels of 41° and 42*, 
consequently to the north of the country of Ordos. 

" Let us now return to the neighbourhood of Toorfan and 
the Boklula-ula, and follow the western prolongation of the 
second system of mountains ; we shall perceive that it extends 
between Gulja (Ele), the place whither the Chinese government 
exiles criminals, and Kucha ; then between Temoortu, a large 
lake, the name' of which signifies * ferruginous water,** and Aksu, 
to the north of Cashgar, and runs towards Smarkand. The 
country comprised between the first and second systems of moun- 
tains, or between the Altai and the Teen-shan, is closed on the 
east, beyond the meridian of Peking, by the Khingkhan-ula, a 
mountainous crest whicli runs SSW. and NNE. ; but to the 
west it is entirely open on the side of the Chwei, the Sarasu and 
the lower Sihoon. In this part there is no transverse ridge, 
provided, at least, we do not regard as sucli the series of eleva- 
tions which extend north and south, to the west of lake Zaisang, 
across the Targabatay, as far as the north-easteni extremity of 

2 
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ibe Abi-Uu *, between lakes Balkash and Alakrtugulnoor, and 

then beyond the ooune of the £le, to the eastward of the Te- 

^oortu-nor (between lat. W and 40^, and which present the 

4|q)earanoe. of a wall occasionally interrupted on the side of the 

Kirghiz steppe. 

. It is quite otherwise with the portion of Central Asia, which 

11 bounded by the second and third systems of mountains* the 

Himalaya and Kwan-lun. In fact, it is closed to the west in a 

very evident manner by a transverse ridge, which is prolonged 

ftxHn south to north, under the name of Bolor or Beloortagh i* 

This chain separates Little from Great Bqcharia, and from 

Cashgar, Badakshan and the Upper Jihoon or Amoodaria. Its 

southern portion, which connects with the system of Kwan-lun 

^mountains, forms, according to the denomination used by the 

Chinese, a part of the Tsung-ling. To the north it joins the 

diain which passes to the north-west of Cashgar, and bears th^ 

.name of the defile of Cashgar (Cashgar-divan or davan)^ ac^ 

cording to the narrative of NasarofF, who, in 1818, travelled as 

. * This is a name whidi has occasioned muqh confusion. The Kirgfaix, 
jMurticularly those of the grand horde, give the title of Ala-tagh (AlaUtUf 
* speckled mountains*) to a series of elevations extending fVom west to east, 
under the parallels of 43^ 3(K to 46% from the Upper Sihoon (Sjrr-daria or 
Jazartes), near Tonkat, towards lakes Balkashl and Temoortu. The eastern 
portion of the Ala-tau rises considerahlj at the great sinuoeitj made bj the 
Sihoon to the north-west, and connects with the Kara-tau (< Black Motm- 
tain*) at Taras or Turkestan. The natives likewise give the name of Ala- 
tau to the mountains to the south of the Tarbagataj between lakes Ala-ku), 
Balkashi, and Temoortu. Is it fVom these denominations that geographers 
have been in the habit of calling the whole second sjstem of mountains that 
of Teen.shan, Alak or Ala-tau ? The Oolugwtagh, or < Great Mountain,* 
named on some maps Oulug-tag Oolu-tau, and Ooluk-tagh, must not be con- 
founded with the Ala-tau or Ala-taghL 

-f According to M. Klaproth, this transversal ridge is named in Ouigoor 

• BooipUoffhy ' Cloudj Mountain*, on account of the extraordinary rains whloh 
fidl uninterruptedly in this latitude during three months. West of this 
transverse ridge of Beloor, is the station of Pamir, nearly under the parallel 

' of Cashgar. Marco Polo has named after this station a table-land, of which 
modem geographers have made sometimes a chain of mountains, sometimes 
a province situated fiirther to the south. This district is still interesting to 

■ the naturalist, on account of the celebrated Venetian Traveller having first 
observed there a fact, which has so often occurred in my experience, at con- 
siderable elevations, in the New World, namely, that it is extremely difficult 

.to light and to keep fire in there. 

JULY SEPTEMBER 1831. Q 
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far eta Kokand. Between Kokand, Dervnzeli and Hisaa, conae- 
quently between Ihe still unknown sources of the Sihoon and 
Amoo-daria, the Teen-shan rises previous lo BiDkiog again in 
the Khaiiat of Bokhara, and presents a group of lofty mom- 
tains, several summits of whieh, such as the Takt-i-Suleyman, 
the crest called Terek and others, are covered with snow even 
in summer. Farther to the cast, on tlie road which runs frooi 
the western I>ank of lake Temoortu tti Cashgar, the Teen-shan 
docs not appear to nie to attain so great an elevation ; at least 
no mention is made of snow in the itinerary from Semipolatinsk 
to Cashgar. The roa<t passe?! to the eastward of lake Balki 
and to the westward of lake Yssi-kul or Temooriu, and travi 
the Narun or Narym, an affluent of the Sihoon. At 105 versU' 
the south of the Narun, it goes over Mount Rovatt, which 
pretty high, and about fifteen versts wide ; it has a large cavern, 
and is situated between the At-bash. a small river, and the little 
lake of Chater-kul. This is the culminating point previous to 
arriving at the Chinese post placed to the south of the Aksu, a 
imall river of the steppe, the village of Artiish, and Cashgar. This 
diy, built on tlie banks iif the Aiatumen, contains 15,000 houses 
wkI 80,000 inhabitants, but is yet smaller than Samarkand. 
The Cashgar-davan " docs not appear to form a continuous wall, 
but to oiTer an open passage at several points. M. Gens ex- 
pressed to me his surprise that none of the numerous iuneraries 
of Bokharians which he has collected, make mention of a lofty 
chain of mountains between Kokand and Cashgar. The great 
niowy mountains seem not to reappenr till east of the meridian 
of Aksu, for these same itineraries mention Jeparleh f, agiader 

' The temis daran In Oriental -Turti, dabahn in Mongol, and • f i rf^ f m 
In Manchoo, denote not a Tnouutain, tint a poaa in a mounlaui ; CiuAysr da- 
VEM, therefore, ugni&e* only the pass across the oiountatDs to Caahgw—i 

Kl-APaOTB- 

t ThU is the Moo»at-lag, or glacier between Ele and Kucha. The ice 
with which It is sheeted gives It the appearance of a mass of silver. A road, 
«alledJUuiiar.daAaAfl,cut through these gUcler«, leads from the SW. to tbeN.. 
ttr, to speak more accuratel;, from Little Bucharia to Ele. The foUowlog is a 
description or this mountain bja modem Chinese geographer: 'To the north 
is the post station of GakbtssiJcarkBi, and lo the south tiiat of Tamga-taah, 
•r TenQa.Kb»d« ; they are distant than otch other 120 U. On proceeding 



VdkanoeM of Ceniral Aria. S85 

eovcred with perpetual snow, on the Kura road, on the banks 
of die Ele at Aksu, nearly half-way between the warm springs 
of Araafaan to the north of Kanjeilao, a Chinese station, and 
the advanced post of Tamga-tash. 

The western prolongation of the Teen-shan or Mooz-tag, as 
the editors of the Memoirs of Sultan Babe** called it by pre- 

to the south, after quitting the former, the view extends over a vast space 
covered with snow, which in winter is very deep. In summer, on the top of 
the ice^ snow and marshy pUiees are found. Men and cattle follow the wind** 
faig paths at the side of the mountain. Whoever is so imprudent as to ven* 
turn upcm this sea of snow is irrecoverably lost. After traversing upwards of 
twenty Is, you reach the glacier, where neither sand, trees, nor grass can be 
seen : the most terrifying objects are the gigantic rocks formed of masses 
of ice heaped upon one another. When the eye dwells upon the intervals 
which separate these masses of ice, a gloomy chasm appears, into which the 
ll^t never penetrates. The sound of the water rushing beneath the ice re» 
•enUei the report of thunder. Carcasses of camels and horses are scattered 
hece and there. In order to fiuiilitate the passage, steps have been cut in 
the ice, to ascend and descend, but they are so slippery that they are ex- 
Ciemely dangerous. Too frequently travellers find their gpraves in these pre* 
dploes. Men and cattle walk in file, trembling with alarm, in these inhos* 
pttable tracts. If night surprise the traveller, he must seek shelter under a 
lai]ge stone ; if the night happen to be calm, very pleating tounde are heard^ ^ 
Wt9 thate of teveral inttrumentt combined i it is the echo which repeats the 
cruking noise produced by the breaking ice. The road, which is pursued 
Uie day before, is not always that which if is convenient to fbllow the next 
day. At a distance, to the west, a mountain, which has been hitherto inac 
ceasible, displays its steep and icy summits. The halting^place of Tamga- 
tash is eighty le from this place. A river, called Moossur Gol, rushes with 
firightful impetuosity from the edges of the ice, flows to the south-east, and 
joins the Erghew, which fidls into iake Lob. Four days* journey to the 
south of Tamga-tash, is an arid plain, which does not produce the smallest 
plant. At eighty or ninety le further ofi^, gigantic rocks still recur. The 
commandant of Uahi sends every year one of his officers with oblations to 
this ^cier. The formula of the prayer recited on this occasion Is trans. 
mitted firom Peking by the Tribunal of Rites. Ice is found along the whole 
ciest.of the Teen-shan, if it is traversed lengthwise: but, on the contraiy, 
if it is crossed from north to south, that is in its width, ice is found only in 
a space of a few le. Every morning ten men are employed in the pass of 
Mussar-tag, in cutting steps for ascending and descending ; in the afternoon 
the sun has either melted them or rendered them extremely slippery. Some- 
times the ice gives way under the feet of the travellers, and they are in- 
gulfed, without a hope of ever seeing day-light again. The Mohamedans 
of little Bucharia sacrifice a ram previous to traversing these mountains. 
Snow fiiUs there throughout the year : it never rains.— Klapkoth. 

q2 
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eminence, deserves a particular notice. At the point where 
the Beloor-tag joins the right angle of the Mooz-tag, or tA- 
verses as a vein this great system, the latter continues its 
course without interruption from east to west, under the deno- 
mination of Asfcrah-tag, to the south of the Sihon, towards Kho- 
jand and Urateppeth, in Ferghana. This chain of Asferah, 
which is covered with perpetual snow, and is improperly called 
the chain of Pamer, separates the sources of the Sihon ( Jaxartes) 
from those of the Amoo (Oxus) ; it turns to the south-west, 
nearly in the meridian of Khojand, and in this direction is 
called, as far as near Samarkand, Ak-tag (" White or Snowy 
Mountain*"), or Al-botom. Farther to the west, on the smiling 
and fertile banks of the Kohik, commences the great dip or 
depression of land, comprehending Great Bucharia, the coun- 
try of Maveralnahar, which is so low, and where the highly-cul- 
tivated soil and the wealth of the towns attract periodically the 
invasions of the people of Iran, Candahar, and Upper Mon- 
golia ; but beyond the Caspian Sea, nearly in tlie same latitude, 
and in the same direction as the Teen-shan, appears the 
Caucasus, with its porphyritic and trachytic rocks. One is in- 
clined, therefore, to regard it as a continuation of the rent, 
ill the form of a vein, on which the Tecn-shan rises in the cast, 
just as, to the west of the great group of the mountains of 
Azerbaijan and Armenia, is observable, in Taurus, a continua- 
tion of the action of the fissure of the Himalaya and the Hindu 
Coosh. It is thus that, in a gcognostic sense, the disjointed 
members of the mountains of Western Asia, as Mr Hitter, in 
his excellent View of Asia, calls them, connect themselves with 
the forms of the land in the cast. 

III. The System of the Kxvan-lun^ or Koolknn, or Tartasli- 
davan, enters Khoten (Elechi ♦), where Hindu civilization and 
the worship of Buddha penetrated 500 years before it reached 

• Tlic position of Knotcn is very incorrectly laid down in all the maps. 
Its latitude, according to the astronomical observations of the Missionaries 
Felix d'Arocha, Espinha, and IIallersteiii,is37*0'; the longitude 35*52' W. 
of Peking. This longitude determines the mean direction of the Kwan- 
lun 
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Tibet and Ladak, between tlic group of mountains of Kookoo- 
noor and Eastern Tibet, and tb& country called Eacbi. 

This system of mountains commence westward of the Tsung- 
Jing C Onion or Blue Mountains^), upon which M. Abel 
Bfoiusat has difiFused so much light in his learned History qf 
KhoUfu This system connects itself, as already observed, with 
jthe transverse chain of Bolor ; and according to the Chinese 
books, fcnrms the southern portion of it. This quarter of the globe, 
between Little Tibet and Badakshan, abounding in rulnes, 
lazuUte, and turquoise, is very little known ; and, according to 
recent accounts, the table-land of Khorasan, which runs to- 
wwnds Herat, and bounds the Hindu-Kho or Hindu-Coosh to 
the north, appears to be a continuation of the system of the 
£wan-lun to the west, rather than a prolongation of the Hima- 
laya, as commonly supposed. From the Tsung4ing, the Kwan- 
lun or Koolkun runs from west to east, towards the sources of 
Ihe Hwang-Jio (Yellow River), and penetrates, with its snowy 
peaks into the Chinese province of Shen-se. Nearly in the 
meridian of these sources, rises the great cluster of mountains of 
lake Kookoo-noor, a cluster which supports itself, on the north, 
i^gainst the snowy chain of the Nan-shan, or Ki-lian-shan, ex- 
tending also from west to east. Between the Nan-shan and the 
Teen-shan, on the side of Hami, the mountains of Tangout 
bound the edge of the high desert of Gobi or Shamo, which 
stretches from south*west to north-east The latitude of the 
middle portion of the KwanJun is about 85^ iff. 

. IV. System qfthe Himalaya. — This separates the valleys of 
Cashmer (Serinagur) and Nepal bom Butan and Tibet ; to the 
west, it stretches by Jevahir, to 40S6 toises (26,480 feet) ; to 
the east, by Dhavalaghiri, to 4390 (28,809 feet) of actual 
height above the level of the sea : it runs generally in a direc- 
tion from NW. to SE., and consequently is not parallel with 
the Kwan-lun ; it approaches it so nearly, in the meridian of 
Attock and Jellalabad, that between Cabul, Cashmer, Ladak, 
and Badakshan, the Himalaya seems to form only a single mass 
of mountains with the Hindu-Kho and the Tsung-ling. In 
like manner, the space between the Himalaya and the Kwan- 
lun is more shut up with secondary chains and isolated masses 



25^ "htr-.c, Himibcic:: :m :i/ Jlf«««t«ia-CAdiiu and 

il ^vA^^rjczs^ 'Ixc rM zjiAt-i^sd^ faetvem the first, second, and 

cf ggrrrrr'TO, C^sKqanthr. Tibet and Kadu 

in Rspect to their gvogiMMtK 



i *^i 



£^k* tagrggd ksQchudioal valleys*, ntuatod 
<x' tbe es!t0« aesd wtsl et u Andes, for es- 
zrrrte. vt-J: tbc TX7be>-!dsi wlikii gnrlnae* the lake of Titicacai 
a oreTEcc cbseriv? c< ^ieh (Mr Pencland) found that its de- 
TC»G xbr^e tb& «s vjs 1£M totvs (IS,08S feet). Neverthe- 
less. Tt !=-.^sc aoc be rvcre^nted that the height of the taUe-land 
bervees tbe KvaXf-Zsn and the Himabva, as vril as in all the 
re«c cf Ceccnl Asia. i« equal throughout. The miUneas of the 
winters, and the cul&raxioa of the vine -^, in the gardens of 
Hlssaa, in the parallel of 93^ 40, — facts ascertained by the ac- 
count* puUifhed br M. EHaproth and the Archiniandrite 
Hjaesth. — prodaim the existence of deep Tallers and cireuhr 
hoUows. Two coDsderahle rivers, the Indus and the Zzambo 
(Sampoo^), denote a depressioD in the table-land of Tib^ to 
the north-west and south-east, the axis of which is/ound nearly 
in the meridian of the gigantic Javahir, the two sacred lakes of 
Manassoravara and Havana Hrada, and Mount CaHasa, or 

* In the Andes. I touiiJ that the mean height of the longitudinml val- 
lev between the Eastern and Western Cordilleras, from the cluster of moun* 
lainj of Lo« Rubles, near Popavan. to that of Pa^co, as well as those in 2* 
W N. Ijit. to Ifr 30' S. Lat.. was about 1500 toises (98*3 feet> The table, 
land, or rather longitudinal valley of Tiahuanaco, along the Lake of Titicaci, 
the primitive seat of Peruvian civilization, is more elevated than the Peak 
c»f Teneriffe. However, according to my experience, it cannot be aaseried 
generally that the absolute heiglil to which the bottom of the longitudinal val- 
leys appears to have been raised by subterranean force, augments with the 
absf)lute height of the neighbouring chains. In like manner, the elevation 
of isoUted chains above the valleys is very various, showing that at the 
foot of the chain the raised plain is elevated at the same time, or has pre- 
served its ancient level- 

t The cultivation of jilants, whose vegetable life is almost limited to 
tlic duration of summer, and which, despoiled of leaves, remain benumbed du- 
ring winter, may be accounted for by the influence which vast table-lands 
exert upon the radiation of heat; but it is not the same with the lea 
rigour of winters, when we refer to elevations of 1800 to 2000 toiaes 
(11,812 to i:ij25 feet) at six degrees to the north of the equinoctial zone. 

* The rcHeorches of M. Klaproth have proved that this river, which is 
»'iitircly si'iMimted from the system of the Brahmaputra, is identical. with 
\\\v Irraiinddy of the Buinicse empire. 
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Cailas, in Chinese O-new-ta, and in Tibetan Gang-dit-ri. From 
thia nucleus springs the chain of Kara-korum^padisbay which 
mna to the north-west, consequently to the north of Ladak, to- 
warda the Tsung-Iing ; and the snowy chains of Hor (Kbor) 
and Zaang, which runs to the east. That of Hor, at its north- 
western extremity, connects itself with the Kwan-lun ; its course, 
from the eastern side, is towards the Tangri-noor (*^ Lake of 
Haaven*). The Zzang, farther to the south than the chain of 
Hor, bounds the long valley of the Zzangbo, and runs from 
west to east, towards the Neen-tsin-tangla-gangri, a very lofly 
summit which, between Hlassa and lake Tangri-noor (impro- 
perly called Terkiri), terminates at Mount Nom-shun-ubash). 
Between the meridians of Ghorka, Katmandu, and H'^lassa, the 
Himalaya sends out to the north, cowards the right bank, or 
the southern border of the valley of the Zzang-bo, several 
branches covered with perpetual snow. The highest is Yaria^ 
ibamboy-gangri, the name of which, in Tibetan, signifies *< the 
aiowy mountains in the country of the self-existing deity." 
Thia peak is to the westward of lake Yamruk-yumdao, which 
our maps call Palteh *, and which resembles a ring, being al- 
most filled by an island. 

If, availing ourselves of &e Chinese writings which M. 
Klaproth has collected, we follow the system of the Himalaya 
towards the east, beyond the En^ish territories in Hindustan, 
we perceive that it bounds Assam to the north, ^^n«»^iw the 
aources of the Brahmaputra, passes through the northern part 
of Ava, and penetrates into the Chinese province of Yun-nan^ 
where, to the westward of Yung-chang, it exhibits sharp and 
snowy peaks ; it turns abruptly to the north-east on the confines 
of Ho-kwang, of Keang-«i, and of Fuh-kien, and extends with 
its snowy summits near to the ocean, where we find^ as if it was 
a prolongation of this chain, an island (Formosa), the moun- 
tains of which are covered with snow during the greatest part of 
the summer, which shows an elevation of at least 1900 toiaes 
(12,469 feet). Thus we may follow the system of the Hima* 
laya, as a continuous chain, from the Eastern Ocean, and track 

* There csn be no doubt that PaiUh is derived from BhaUm, the Tibetan 
name of a town a little to the north, which has been corrupted bj the Chinese 
into PM or Pe/i—^KLAPaoTB. 
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it by the Hindu-Coosh, across Candahar and EhocBflan ; and 
lastly as far as the Cas[Han Sea in Azerbaijan, through an ex- 
tent of seventy-three degrees of longitude^ half that of the 
Andes. The western extremity, which is volcanic, but covered 
likewise with snow to Deraavend, loses the peculiar character 
of a chain in the cluster of the mountains of Armenia, con- 
nected with the Sangalu, th^ Bingfaeul, and Cashmer-dag, kAy 
summits in the pashalic of Erzeroum. The mean direction of 
the system of the Himalaya is N. 55** W. 

(To be continued.) 



On the Ripple Marks made hy the Waves^ observable in Ae 
Sandstone Strata of Sussex. By Gideon Mantell, Esq; 
F.R.S., F.L,S., &c. 

JThe deep undulations with which the surface of many of the 
slabs of Horsham-Stone are covered, must have been observed 
by all who have noticed the pavements in the towns and villages 
where that stone is employed. In some instances the slabs are 
so rough as to be made u^ of for stable-yards and crossways, 
where an uneven surface is required to prevent the feet of horses 
from slipping when passing over. Obvious as the cause of this 
curious appearance seems to be, yet it has been a subject of 
dispute among men of science, the mind being but too apt 
to seek for a mysterious agent, to explain effects which have 
been, and still are being, produced by some simple operation of 
nature. 

In the case before us, it appears scarcely possible that any 
one who examines the markings produced by the undulations of 
water on sand and mud, on the margins of lakes, rivers, and 
estuaries, or on the sea-shore, can doubt that characters so pre- 
ciscly analogous as those observable in the Horsham-stone have 
been effected by a similar operation. In the description of the 
fossils of Tilgate Forest, a short notice is taken of the phenome- 
non under consideration : a recent examination of the quarries 
of Horsham, in company with my friend Mr Lyell, induces me 
to offer a few additional remarks on this subject. 
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When a large surface is first exposed, a most interesting ap- 
pearance is presented, and the spectator is struck with the oon- 
Tiction that he is standing on an ancient shore. In some places 
the furrows are deep, affording evidence of the water having 
been much agitated, and the ripple strong ; in other instances 
the undulations are gentle, and are frequently intersected by 
cross ripples, from a change in the direction of the waves. On 
some parts of the stone there are slightly elevated longitudinal 
ridges of sand, made up of gentle risings, disposed in a crescents 
like form, resembling most closely the sand ridges which are 
produced by the little rills which flow back into the sea or 
river at low water. Some of tlie slabs are covered with thin 
angular ridges, irregulariy crossing each other like the fissures 
in septaria, and which have obviously b^en caused by the depo- 
sition of sand into the crevices made in sand or mud by drying* 
A very considerable portion of the stone (the flat as well as the 
furrowed variety) is covered with small cylindrical bodies, which 
have been moulded in the hollows produced by some species of 
vermes. Similar forms of a larger nze also occur ; these re- 
resemble the trails left by mussels, and have probably been oc- 
casioned by some of the analogous bivalves whose reoiains are 
imbedded in the strata of Tilgate Forest *. 
. Since, in some instances, the foot-marks of animals (supposed 
to be reptiles) have been discovered in sandstcme of England 
and Scotland, we examined the slabs in the quarries at Hcnrsham 
with considerable attention, in the expectation that similar in- 
dications might 'there occur; but although our researches were 
not attended with success, yet as reptiles are known to have 
existed in vast numbers on the land and in the water at the 
period of the formation of these strata, and as the markings on 
the surface of the stone is a proof that it was deposited in shal- 
low water, and was occasionally left dry, it is more than pro- 
bable that impressions will sooner or later be discovered. The 
object of this brief memoir is to draw attention to the subject, 
in the hope that persons of taste and leisure will pursue the 
inquiry. 

* This appearance is common in the sandstone quarries around £dinbui;gfa» 
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1; Progrtas g^ G^Aogy. — 2. Werner according to Cwi 
Lyell, and MacCuBoch. — 3. ffutton according to Pla^ 
and MacCtdloch.—4. Antiquity of the Earth. 

1, Progrcu of Gtologi/. 
± HE fortunes of this science, during the last half century^ have 
conducied il, by a very remarkable course, at tlie same time, 
through four main divisions of Its subject, and through the four 
principal scientific nations of Eurojie, 

Germany: Priviary Geology. — The first form under which 
this portion of knowledge was systematically presented, was 
mineralogieal geology, the cultivation of which had Germany 
for its point of origin and activity. The disciples of Wenier 
received from their highly gifted teacher an an-angeinent of 
rocks, which taught them to distinguish their kinds according 
to the mincralog^cal character, and to look for the same succes- 
sion of such memliers in every part of the world. As a doc- 
trine generally applicable, nothing can be more hasty and base- 
less than this. The generality of ihe type laid down by the 
Khool of Freyberg, was an assumptioa perfectly gratuituus • 
Dor could any progress be made in determining the order of 
superposition of strata, till the distinction and identification of 
them were made to depend on all their characters ; and of these, 
the marks derived from their organic contents are incomparably 
more important than those from their materials *. But to this 

" The accomplished sulhor of the above reDiHrts will prolwblj- find, on 
teconBidering his judf^ent, that U a rather ■ hasty one. Werner taught 
tbftt mineralogicai, geological, and organic characters, were to be employed 
ia determining formations, and that probablj the some general geological ar- 
rangements would be found to prevail throughout the earth. But, he added, 
llle truth or felsity of this view. In r^pird to the similarity of formationi, 
can only be determined by the united IntMura of geologists continued for a 
long series of yean. He attached much importance to the mineraloglcal 
and geuloglcal characters, and in this he was right, nolwithstaniling all that 
hai been said to the contrary. What are modem geologLits at this moment 
flolng, but following out the Wemerian mode of investigation, and his view 
In regard to Ihe universality of formations? Do not geologist* In Britain 
detenninc the characters of formations according to the Wemeiian rule% 
and is this not also the caKe on the Continent ? — are not the geologists of 
Enghuid endeavourini; to identify the formations of our island with those of 
Gemiany, France, and Italy ? — arc not the Americans doing the same ? — 
and do we not find geoti^Is tracing our old red sandstones, coal formations, 
lias, oolites, &c ttuoughout India ? What is this but attempting to pnive _ 
the luiiversaUty of formations?— £dii. ^J 
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celebrated school we must not refuse the praise of having un- 
dertaken the stratigraphical examination of Europe, in a spirit 
of zeal, of acuteness^ and of combination, worthy of the philoso- 
phical character of the Germans, and of the vivid and compre- 
hensive mind of the founder of the sect. And even yet we do 
not possess, for the classification of primary rocks, those, namely, 
whidi are not characterized by remains of organized beings, any 
better means or rules than have proceeded from the Wemerian 
investigators. Several of the divisions of the floetz or secondary 
formations, as discriminated by Werner, have undoubtedly also 
been retained by the most enlightened modern geologists. But 
we conceive that this arrangement was undeniably constructed 
at first without any clear or proper appreciation of that organic 
evidence which alone can authorize its extenmve apjdication. 
tt is on this account that we attribute to the Wemerians, as 
thdr really valuable distinction, the cultivation of mineralogical 
or primary geology. 

England: Secondary Geology. — We turn from them to notice 
secondary geology^ a wide department of the science which b^ 
longs in a very considerable measure to England. The con* 
viction suggested by an intimate acquaintance with an immense 
Variety, details that the strata of this country may be distin- 
guished by the shells and other fosnls which are found in them : 
that by this mcQUs even minute subdividons of beds may be 
traced from one end of the kingdom to the other, and reoog^ 
nised unerringly under almost any mode of occurrence. This 
discovery, so important in itself and in its consequences, is due 
to Mr Smith ; who, as a mineral surveyor, had his attention 
early drawn to such views. We are informed, that Mr Smith 
published his '' Taliular View of the British Strata"" in 1790, 
and there proposed a classification of the secondary formations 
of the west of England ; but the map of England, iii which fafe 
embodied the results of many patient and active years* laboulr, 
did not appear till 1815 ; and, in the mean time, othm bad 
caught (some probably from him) the same spirit of investigao 
tion, and were verifying the same conceptions. The Greological 
Society of London, founded in 1807, was at the same time an 
evidence of the existence of these views, and a means of apply- 
ing them to the analysis of every part of our soil and shore. . It 

2 
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ao happens, moreover, that our iaiaiid exhibits, in a fonn tingip- 
larly oondenaed, and yet distinct^ most of the members of the 
secondary stratignqihical series of Europe ; and our coasts af- 
ford natural sections which eminoitly facilitate the examinatioo 
of these phenomena. From these causes it has arisen, as we have 
already said, that England has hitherto been the head-quarters of 
secondary geology— the country whaie its cultivators are most 
active and successful, and where most of its leading and ncHrmal 
exonplifications are sought* 

France : Tertiary Geology.^^The glory of the third giest 
branch of the subject, tertiary geology^ belongs to France, and 
forms one of the brightest points in the luminous path of dis* 
oovery which her men of science have trodden in our timesL 
We cannot suffidently admire the happy conjunction which, at 
this period of geological investigation, placed together the es* 
cavations of the Parisian district, so teeming with new and strange 
facts, and the vast talents and profound knowledge of Cuvier, 
80 peculiarly adapted to create the new science which these phe- 
nomena required for their solution. It was in 1808, that Cu* 
^vier and Brongniart began to publish those views of the mineiml 
geography of the neighbourhood of Paris, which soon became a 
subject of leading curiosity throughout Europe. Their investi- 
gations led them to the conviction, that the rock on which Paris 
rests is composed of a succession of deposites, not extending 
across the country like the secondary strata, but limited within 
a certain circle or bastn^ and most remarkable for their contents. 
It appeared that these rocks contain some beds, characterized 
by remains, belonging entirely to land and fresh water animals ; 
that above these were other beds, in which the organic remains 
were exclusively marine ; that above these again were other 
beds, containing bones and shells of fresh water origin, but of 
kinds entirely different from those of lower fresh water forma- 
tion. It appeared, too, that those fresh water formations con- 
tain bones of various quadrupeds of great size, differing in a 
curious manner from the animals which at present exist. Many 
of these remains were of course very imperfect and obscure ; 
and, in all cases, the structure and habits of the animals to which 
they belonged, could be divined only by the most consummate 
knowledge of natural history and anatomy. These requisites 
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Cuvier brought to the task of sueh unparalleled interest which 
dius devolved upon him ; and he has so well executed it, that: 
in reading his works, and those to which his have given occa- 
sion, wc seem to be wandering in a land of enchantment. His* 
maigical power has called from the slumber of ages the unwiddy. 
and marvellous forms of antediluvian life ; and we find around 
us an array of paleotheriums and anoplotheriums, of extinct 
crocodiles and pelicans, which appear in all the bodily reality 
that their present successors exhibit to us in Mr Wombwell'^s 
menagerie. 

These discoveries were of the most attractive interest, even 
if we were to confine ourselves to the zoological views which 
they present, and they speedily led to similar investigations of 
various spots in Europe, and to the discovery of other basins 
and deposites more or less resembling those of Paris. But be- 
sides this charm, there was another train of inference, or at least 
of irresistible conjecture, to which they drew men'^s thoughts. 
There was contuned in the succession of difierent races of ani- 
mals, thus unbedded in the materials of our earth, the evidence 
of changes and revolutions which had taken place in a manner 
and order hitherto unguessed. . Incursions and retreats of the 
sea, changes in the form and elevation of ccmtinents, dislocation 
and rupture of large portions of the crust of the earth ; such 
and many more were the operations of which the history was 
read in the facts thus disclosed : and this violence and ruia 
was interwoven as it appeared with the existence of dry land 
supporting vegetables and quadrupeds, that were but one re* 
move from those of our present world. The fascination of such 
speculations would have been all-powerful if the phenomena had 
not been incalculably better adapted to suggest problems and 
perplexities, than to help us to their solutions. As the matter 
was, geologists saw the futility of attempting at present to ex- 
plain all these strange discoveries by hypothesis, and with an in- 
tellectual temperance and self-command, very difierent from the 
spirit of former times, went on with their labours, content to be 
certain and clear in limited propositions, and leaving the true ge- 
neral view of the connexion of those appearances to unfold itself 
when the proper epoch should aris^. 

Still it must be allowed, that the almost universal impression 
among geological speculators was, that the causes by which the 
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csrtli had been urged from thi^ slate evidenced hy one formadon 
to that exhibited in another, were diSerent from any agendei 
of which we have any experience. In the dislocation of provin- 
ces, — in the elevation of hills from the bottom of the sea, — in the 
comminution and dispersion of vast tracts of (he hardest rocks, 
^in the obliteration and renewal of a whole creation, they 
led to themselves to see, without the possibility of mistake, 
die manifestation of powers more energetic and extensive than 
those which belong to tlie common course of evcry-day nature. 
They conceive, that what even might be the causes which had 
been at work in these former ages, their fury was now spent, 
their task performed, their occupation gone. 

They spoke of a break in the continuity of Nature's opera- 
tions ; of the present state of things aa permanent and tranquil ; 
the past having been progressive and violent. They considered 
the existing condition of the earth as separated by a vast chasm 
from its previous convulsionii. They could not imagine bow 
theorists were to pass by any known road from a creation in 
which scarcely one species of animal (if one) was identical with 
those which now live, to the world of our contemporary gliell- 
fish and crocodiles; or how the strata of the Isle of Wight, 
thousands of feet thick, were by any usual machinery to be 
overturned and set on edge. And these difficulties do no 
doubt appear, even ut this day, so formidable to most geognosis, 
that they will not acknowledge themselves bound to account for 
such alarming revolutions, nor do we believe that Mr Lye^l 
stout-hearted as he liis, would have ventured upon this perilot 
expedition into realms of chaos, if he had not found a half-wajl 
station in the fourth class of strata, thv penultimate * formatioi 
of which we now proceed to speak. 

Italy ■ PctiuUimate Formations. — These formations consist 
strata more recent than ihe regular tertiaries to which we hai 
referred, and yet announcing, by their fossils or their position, • 
antiquity greater than that belonging to the present condition d 
our globe. 

They thus seem to offer themselves as the results of the eta 
of things which last preceded that under which we live t 
geologize, and indeed they are, in a greater or less degree, inter- 
woven with the existing condition of things. It is curious that 
this fourth class of phenomena carries us to Italian rocka aitd ^ 
■ We wouM rather sa; QtiofrrTutrf fonnaliorti. V 
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ntHtm writers. In this way our st^l youthful adenoe seems to 
be oompleting the grand tour of Europe. The literary history 
and the natural history of this part of the subject are equally 
eurious ; and these are, one and the other, admirably treated of 
by Mr Lyell, who has, by singular good fortune, skill, and in- 
dustry, both collected a mass of new and important facts with 
icgard to this fourth class of strata in Italy, and also brought 
into notice a number of very remarkable geological books and 
authors, hitherto little known and heard of, at least in thb part 
of the world. — WheweU, 

2. Werner according to Cuvier, Lyell, and MacCuUoch. 

(1) Werner according to Cuvier. — The earth, in fact, is com- 
posed of mineral masses, and modem observers have satisfied 
themselves, that these masses are not thrown together at random. 
Pallas, during his laborious travels to the extremity of Asia, had 
remarked that their superposition could be referred to fundamen- 
tal laws. Saussure and De Luc in traversing in many directions 
the most elevated mountain-chains of Europe, had confirmed 
thesr joint observations. Werner^ without quitting his own 
country, has carried the knowledge of these laws to its utmost ; 
and he has been able to read, in the laws, the history of the 
revolutions of which they are the work. 

Tracing every bed throughout its whole length, without per- 
mitting himself to be led astray by the interruptions which di- 
vide it, by the mountain crests and different devations which 
arise above it, he has determined in some degree the different 
ages, and the age of all the accessory matters which are inter- 
mingled with the principal substances. 

The difierent fluids by which the globe has been surrounded, 
—the changes of their compoation, — the violent movements by 
which each change has been accompanied ;— all of these have 
been found, written to his eye, in the monuments which they 
have left. 

A universal and tranquil ocean deposites, in great masses, 
the primitive rocks, — those rocks which are distinctly crystal- 
lized, and in which silica is the first predominating ingredient. 
Granite forms the base on which all others rest. To granite 
succeeds gneiss, which is only a granite beginning to be slaty. 
By degrees, mica predominates. Slates of different kinds appear; 
but in proportion as the purity of the preciptations is changed. 
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the distinctnisss of the crystalline grain is diminished. Serpen- 
tines, porphyries, and traps succeed, in which this grain is stiU 
less distinct, although the siliceous nature of these rocks evinces 
the returning purity of the deposition. Intestine agitations in 
the fluid destroy a part of these primary deposites : new rocks 
are formed from their debris united by a cement. It is amidst 
these convulsions that living nature arises. Carbon, the first of 
these products, begins to shew itself. Coalf a mineral Jbrmed 
Jrom vegetablesj appears in vast quantities. Lime, which had 
already been associated with the primitive rocks, becomes more 
and more abundant. Rich collections of sea- salt, to be one day 
explored by man, fill immense cavities. The waters, agmn tran- 
quillized, but having their contents changed, depoute beds less 
thick^ and of greater variety, in which the remains of living 
bodies are successively accumulated^ in an order not less fixed 
than that cfihe fXKks which contain them. Finally, the last re- 
treat of the waters difi^uses over the land immense collections of 
■ alluvial matters, the first seats oi vegetation, of cultivation, and 
of sobial life. The rents in the strata formed during these con- 
vulsions become filled with rocks of various kinds, as granite, 
trap, &c., thus forming veins or dikes. The metals, like the 
rocks, have had their epochs and their successions. The last of 
the primitive, and the first of the secondary rocks, have re- 
ceived them in abundance. They become rare in countries of 
later formaiion. Commonly tliey are found in particular situa- 
tions, in those vci7is ivhich seem to he rents produced in the 
great rock?/ mu^ses^ and xchich Jiave been Jllkd after tlieir Jhr- 
mation. But they are not all of equal age. Those which have 
been last formed are easily known, because their veins intersect 
those of the more ancient, and are not themselves intersected. Tin 
is the oldest of them all ; silver and copper are the latest formetl. 
Gold and iron, those two masters of the world, seem to have been 
deposited in the bowels of the earth, at all the different epochs 
of its formation ; but iron appears at each epoch under different 
forms, and we can assign the age of its different ores. 

The necessity of abridging, obliges me thus to unite under 
one view, results which we can easily imagine could only have 
been obtained by many thousand observations. But Werner 
made all these observations with so much care ; he combined 
them with such scrupulous correctness, that all those which 



Werner according io Cuvier. S49 

hmwe flinoe been made by others, have oonfinned his, aud if we 
except his opinions respecting ignigenous rocks, most of his 
ideas have only met with a temporary opposition. 

Slid], then, is the explanation of the geognosy, or of the position 
of minovls above one another, aud when they are considered 
in their vertical situation. But there are other differences in 
their horizontal position, that is, as they are placed by the sides 
of eadi other, of which it is not less important to give an account ; 
these form, therefore, a' fourth point of view under which mine-, 
rab may be considered, and which Werner deagnated by the 
name of geographical mineralogy. 

Indeed, the latest formed rocks, or generally those which 
cover the others, are generally less elevated ; they are pierced by 
the more ancient rocks, which form the lofty mountuns. From 
we conclude, that the fluid became lower in its level as its 
productions were multiplied *. It divided itself into basins, 
of which the productions were different. The surface of differ- 
ent countries is different, and the more so, the more attentive- 
ly their structure is considered. 

But every mineral may be turned to some use ; and on its 
greater or less abundance in particular places, on the greater or 
less facility with which it can be procured, depend frequently 
the prosperity of a people,— their progress in civilization,-Hall 
the details, indeed, of their manners. 

It is thus that in Lombardy we see only houses of brick, 
though contiguous to Liguria, which is covered 'by palaces of 
marble. Its quarries of travertine made Rome the most beautiful 
dty of the andent world. Those of coarse limestone (cakaire 
grossiere) and gypsum, have made Paris one of the most agree- 
able of the modem world. But Michael Angelo and Bramant, 
could not have built at Paris in the same style as at Rome, be- 
cause they could not have found the same materials ; and the 
same local influences extend to things of a very different nature. 

Under the shelter . of those limestone ridges which inter- 
sect Italy and Greece, which are of all heights, — which are 
ramified in all directions, — and which abound in springs;— in 

• Werner did not attempt to explain the HiUeing of the leva of ihs ooeany 
which some referred to the disappearance of the water, or changes in the at- 
mospherical pressure, others to the rising of the land.— Edit. 
JULY— SEPTEMBER 18S1. R 
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those charming valleys, rid) in the productions of living natin 
Philosophy and theArls first sprang to life. It la there tbi 
those minds Imve arisen of nhich the human rscc has i 
reason to be pioud ; whili^t the vast deserts of Tarlary 
Africa have alnnys been inhabited by fierce and wander 
shepherds. And even in countries whidi have the same law 
and the iame language, a pracUsed traveller is able, from I 
nanoers of the people, from the appcarajice of their Iiouaes a 
their clothes, to guess at the compo:^lion of tlie soil of each c 
ton ; in the same manner as from this composition the f 
phical mineralogist conjectures what may be their mannei 
their degrees of comfort and of instruction. Our granite d 
tricts produce, upon all ihe arts of life, very different effed 
from our calcareous. Tlic natives of the Limousin, or of Lowi 
Brittany, are not lodged, they ore not fed, we might even t 
they do not think, like those of Champagne or of Normaad|tfl 
Even the results of the conscription have been different, ani 
different according lo a fixed law in the different diatrictai.f 
Geographical mineralogy thus assumes a high importance, whc< 
we connect it with what Werner called Economical M'mcraiog^m 
or the history of the employment of minerals, for the wants fl 



The comprehensive mind of this great professor scir.ed equalt]^ 
all these relations, and it was with an ever new deh'ght, tball 
bis hearers listened to his exposition of so much of them as hi*'l 
I jknblic pivloctions embraced. But in his private converse 1 
I ^ns he traced their application a great deal farther. Th«J 
history of nations and that of their languages, was connecte 
in his npprehenition, with that of minerals, and be never coihI 
sidered himself as departing from his principal object, when ha 4 
gave himself up occasionally to those other inquiries. He trac^ f 
the various tribes in their migrations, according lo the declivitia 
and directions of countries, and he thus connected theii progrcM 
and their stations with the structure of the globe. He counecled \ 
the different languages with families; he traced each famt« I 
ly to a common source, originating always in the most eleratecl 1 
point of a mountain-eliain : from that point he considered every' ( 
dialect as descending, dividing itself according (o tlie dircclionv ] 
of the valleys, becoming soft or bard according as it became I 
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ihtfinmiry in a level or in a mountainous district, separating itself 
in process of time from the nei^bouring dialects, and becoming 
ahmjs so much the more distinct, as the natural obstacles to 
eommunication became more insurmountable. 

H« endeavoured even to trace the laws of the military art by 
thbie of geology ; and, if he had been to be believed, all gene- 
nb should have begun by studjdng some time at Freyberg. In 
a word, he connected every thing with the object of his own 
pdsflion, and as Toumefort, the illustrious botanist, had fancied 
thai stones vegetated, Wemer^imagined that stones could speak. 
He imagined that he might interrogate them respecting the whole 
Ustory of the world. 

Strangers who happened to be at Freyberg, and who expected 
only to coriverse with a mineralo^st, were astonished at his con- 
tinual discussions respecting tactics, politics, and medicine. They 
were sometimes tempted to treat these discourses as reveries of 
a highly excited imagination. Indeed, we may allow that there 
was something of exaggeration in generalizing so far the relations 
of one object; but we ought also to recollect how powerfully these 
ideas, so varied, and so inviting, presented always gracefully, 
and often with eloquence, must have warmed the imagination of 
youth. At that age, when we naturally dislike exceptions, and 
when we pass so easily over difficulties, the disciples of Werner 
plunged into a career which, as he showed it to them, was so 
vast and profound. A mineralogy purely mineralogical, would 
probably have disgusted many of them ; but they gave them- 
selves up with eagerness to this mineralogy, which seemed to 
put into their hands the key of nature ; and although as the 
result of this analysis, there might only remain to them the 
foundation of the science, would they not still have had reason 
to Uess the pleasant illusions by which they had been conducted 
to it ? Many individuals, who afterwards became great mine- 
lalqgists, had only wished to hear him, that they might gain a 
summary idea of the science of minerals ; but, having once 
listened to him, that sdenoe became the profession of their lives. 

It is to this irresistible influence that the scientific world has 
been indebted for those discoveries and observations which have 
rendered the names of Humboldt, Buch^ and a host of other 
geologists, renowned throughout Europe. We may say of 
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Werner, what had formerly been said with iruth of LiDaana|H 
that every where Nature has been interrogated in his name. ^H 

Few teachers have enjoyed this pure and unreserved gratSH 
lude to the same degree; but perhaps no one ever better (U^| 
■erved it by his paternal feelings. He grudged nothing for AfH 
good of his scholars : his time, Ills exertiong, were at their ditfH 
poeal. If he knew any of them that were in occasional neej^H 
his purse was open to them. When his audience became 4^| 
numerous that every one could not conveniently see what w^^ 
exhibited, he divided his students and repeated his lecture. IfflH 
door was never shut to them : his meals were commonly take^H 
with some of ihem in his company, as if it had been his wijH 
that not a moment should be lost to their improvement. ^| 

Such a master might safely devolve the care of his reputdH 
tion upon his scholars ; and they, accordingly, have been thlH 
means of diffusing it. Like Socrates, in this respect also, IjH 
irhom he has been compared fur so many other qualities, hSH 
ideas were almost solely known from the notes which had bet^B 
tftken during his prelections. Whether it was that he iMH 
BBti^ed with the irresistible influence which his oral commuidfl 
cations gave hint, or whether the vivacity of his imaginatio^l 
could not endure the ennui of writing, it was with the utmoJB 
reluctance that he determined to publish a few tracts or to gi^jB 
tome articles for journals. He talked as much as any one ddl 
^red, and his conver.'iation was always that of a man of gpm'i^B 
U nell as that of a man of kind feelings. During whole hourn| 
he would develope the Ixildest and best connected ideas; but ifl 
was impossible to make him take up his pen. He had ao aafl 
tipathy for the very mechanical art of writing, — an antipathj^l 
the excess of which rendered it very amusing. But the puUH 
Kc and posterity will have reason to lament this pecuUaritjH 
which prevented him publishing his works on mineralogy anMM 
.S^Pgni^y- It is ^id that his great work on mineralogy hidfl 
b^un to be printed, and that the first sheet had been compoaedM 
but that he could not endure the fatigue of correcting theproofllH 

His life was therefore entirely passed either in the elevateJ^ 
regions of contemplation, or in philosophical or friendly conver-* 
sation, — ignorant of all foreign events, and without reading even 
the Hierary journals, without being at the trouble to inibnn 
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Idflia^ whether envy was not busy sometimes with his fame. 
He might still have lived numy years, for of all the mtthods 
-which he had stuped, that of taking care of his own health 
was not one of those which oocujued him the least. Among 
his little whims, his care never to be between two different 
sHeems of air, was one of the most remarkable. But of all his 
wise precautions, the wisest, without doubt, was the calm of a 
peaceful mind, which did not even wish to be informed of any 
that would excite within it any feelings of ill-will. 



(S.) Werner according ioLyeU. — Werner was named, in 1775, 
Professor of Mineralogy in the '^ School of Mines^ at Freyberg 
in Saxony. He directed bis attention not merely to the compo- 
sition and external characters of minerals, but also to what he 
termed ** Geognosy,^ or the natural position of minerals in par- 
ticular soils, together with the grouping of those rocks, their 
geographical distribution, and various relations. The pheno- 
mena observed in the structure of the globe had hitherto served 
for little else than to furnish interesting topics for philosophical 
discussion ; but when Werner pointed out their application to 
the practical purposes of mining, they were instantly regarded 
by a large class of men as an essential part of their professional 
educaUon, and from that tin>e the science was cultivated in Eu- 
rope more ardently and systematically. 

Wemer^s mind was at once ima^native and richly stored 
with miscellaneous knowledge*. He associated every thing 
with his favourite science ; and, in his excursive lectures, he 
pointed out all the economical uses of minerals, and their appli- 
cation to medicine; the influence of the mineral composition of 
rocks upon the soil, and of the soil upon the resources, wealth, 
and civilization of man. The vast sandy plains of Tartary and 
Africa, he would say, retained their inhabitants in the shape of 
wandering shepherds ; the granitic mountains and the low Galea- 

* Our miners have been left to themselves almost without the assistance 
of scientific works in the Engli&h language, and, without any <^ school of 
mines,'* to blunder their OMm way into a certain degree of practical skilL 
The inconvenience of this want of system in a country where so much capital 
is expended, and often wasted, in mining adventures, has been well exposed 
by an eminent practical miner.— ^See Prospectus of a School of Mines in 
Cornwall, by J. Taylor, 1825. 
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reous aad alluvial plains, gave rise to dificreot mannera, d< 
of wealth, and intelligence. The history even of langu: 
and the migrations of tribes, had, according to him, been del 
mined by the direction of particular strata. The qualities 
certain stones used in building would lead bim to descant cm 
architecture of different ages and nations ; and the physical 
graphj^of a country frequently invited him to treat of mitil 
tactics. The charm of his manners, and his eloquence, kint 
enthusiasm in the minds of all his pupils, many of whom 
intended at first lo acquire a slight knowledge of mineralc 
but, when they hod once heard him, they devoted themselves 
it as the business of their lives. In a few years, a small 
rf mines, before unheard of in Europe, was raised to tlie 
of a great university, and men already distinguished in sdt 
atudied the German language, and came from the most distaitf' 
countries to hear the great oracle of geology. 

Werner had a great antipathy to the mechanical labour of 
writing ; and he cuuM never be persuaded to pen more than a 
lew brief memoirs, and those containing no development of bis 
general views. Although the natural modesty of his disposition 
was excessive, approaching even to timidity, he indulged in the 
most bold and sweeping generalizations, and he inspired all bis 
scholars with a most implicit faith in his doctrines. Their 
miration of his genius, and the feelings of gratitude and frii 
ship which they all felt for him, were not undeserved ; hut 
supreme authority usurped by him over the opinions of his 
temporaries, was eventually prejudicial to the progress of 
so much so, as greatly to counterbalance the advantages wl 
it derived from his exertions. If it be true that delivery be the 
first, second, and third retjuisitc in a popular orator, it is no less 
certain that, to travel, is of threefold importance to those who 
de»re to originate the just and comprehensive views concerning 
the structure of our globe ; and Werner had never travelled to 
distant countries. He had merely explored a small province of 
Germany, and conceived, and persuaded others to believe, thai 
the whole surface of our planet, and all the niountain^chains in 
the world, were made after the model of his own province *. It 
' Wemer uaed to Temark, The counlrlea with which I am acquainted, (bT> 
the-by, a Utile moreffam Sojron^), exhibit a certain ».-rie« of geogDOstkalnU- 
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a raHngobiBci.Gf ambitioii iil the mindQ df bis pujMls, to 
eqnfirm tiw-geBenlusatioin of their great master, and to disco- 
w, in the indtt disttot parts of the globe^ his << universal for- 
mafioiis^" which' he supposed had beeii each in suocesnon nmul- 
fiuMDfuly precipitated over the whole earth, from a common 
BMOilruum or chaotic fluid *• Unfiirtunately, the limited dis- 
trict examined hy the Saxon professor was no type of the wcrid, 
nor even of Europe : and, what was still more deplorable, when 
the ingenuity of his scholars had tortured phenomena of distant 
eonntries, and even tji another hemisphere^ in oonfonnity with 
Us theoretical standard, it was discovered that '^ the master^ had 
Buanteipreted many of the appearances in the immediate neigh- 
bourhood of Freyberg -f. 

(S.) Werner according to MacCuOoch. — If Wemer^s system 
first appeared about 1787, its subsequent modifications prevents 
us firom knowing with whom its several portions now rest While 
his audiences diffused it with the blind zeal of rdigious secta- 
Ties, his lectures became the endless treatises of all who sought 
the fame of geolc^cal authorship. But to entertain an opinion 
is not to form one ; and hence the student, influenced by the 
weight of numbers, should recollect that but one vcnce speaks 
through all these organs. If, therefore, the leader should be 
charged with the faults of his followers, it is the sect which is 
the object of examination, while it is an idle office to settle the 
contending claims to ignorance. 

In an original fluid earth, the materials of all minerals were 

tions, and it is probable similar (besides many still to be discovered) reUu 
lions will be found in other quarters of the globe, and the globe may poaaiblj 
have the same general structure throughout— OSdit. 

* Werner, when lecturing^ used to say, The various ttraHfitd rocks 
have been deposited from water; some from a state of chemical solution; 
others from a state of mechanical suspension ; an^I a third set appear to be 
partly of a chemical, partly of a mechanical nature. The mechanical matter 
he derived from the previously existing strata : in regard to the chemical 
matter, he conjectured that it made its appearance in the universal ocean at 
^J/itrent tmeiy but whether it came from below or from above he knew not—— 
Edit. 

-f The accuracy of this statement may be questioned ; allowing it to be 
correct to the extent here stated, is there any thing deplorable in misinter- 
preting, if Werner has mitinterpretcdy a few geological phenomena. 
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dissolved in water. From this, granite was first precipitated, at 
. qieciSc points, being followed by gneiss, and successively \xf 
primary schists, in an " invariable order," though it is not c«^ 
Joined why the former is irregular, and the latter stratified^ 
These rocks were " primitive" and anterior to the creation c# 
animals ; and they are purely cheniical, as the produce of aqiiei 
ous crystallization. Certain marine animals are then created^ 
tnd the water having diminished in quantity new rocks are laiA' 
here. The precipitation which had ceased, is How renewcdjF 
while the fragments of these rocks, and the spoils of animals, bsw 
■ Axnc intermixed with the new chemical precipitate, formiRg tM 
. *■ transition" class: and because the water continued progrcgit 
MTely to diminish, each succeeding rock appears at lower levdif 
igr&nitc occupying the highest place, while all rocks occiHVi 
fluoughout the globe, in the same order, constituting *' universal' 
formations.'" More land becoming drj' af^cr the tranintioOa 
tocks, the " flictz" rocks are formed necessarily less inclined UN 
riie horizon, and more regular ; though the reasons why are not 
.j^ven, any more than for their frequent erect positions at pre' 
USA. And the creation of new animals accounts for the su] 
riority of their remains in these. After this, the waters roSB^ 
^■in to depofflte the trap-rocks ; thus ooce more ooveiing ev«i 
the Andes, yet depoating them on such chosen places^ ■% m 
subaiding, it let them &1I on Britain uid elsewhere. But, u 
they lie among successive " floetz" strata, the sea rose and ^ 
over the whole gbbe, as often as it was Decessary to produoe the 
first, the second, and third " flcetz" trap formatioiU]'" in the few 
cboaen spots where they exist. This being done, the super* 
fluouB sea vaotshes for the last time, and man is created. 

I have avoided a more minute account of this theoiy, out «f 
respect for this philosopher'; as it is unfortunately the teas intd' 
ligible the more it is explained. But of all the pn^terties of 
that whidi explains every thing in the most perfect manner, diQ 
most perfect is, that it is peculiarly and esuJusiTely conniteot 
mth the Mosaic history, whii^ it also proves. The reader wiU 
judge whe^er those who assert, or those who believe in, dut 
marvellous property, are most worthy of marvel. But, at 
Whiston says of his own, " whether it be possible or not, suicfa 
is the fact." 
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If it has not aooounted for the << tertiary"* Barata, aseaaocoii- 
TeDient might always contain the neoessary rocks at the neoe^ 
maej places ; while so moveable a substance can ascend and de- 
sooid as crften as is needful. The minerab of mineral veins 
were precipitated in the fissures, from the universal solutions. 
Bock veins are contemporaneous with the including rocks, and 
farmed by crystallization, as are the fragments in the conglome- 
rates; as contortions, fractures, elevations, and so forth, are 
also modes of crystallization, and as are mountains and valleys ; 
there being no subsequent process of denudation. The coal 
depoflites were formed by an elective attraction at those points 
from carbon in solution ; as the vegetable fragments also tend 
to the same places. The induration of strata near trap, is the 
result of intermixture during crystallization ; though the former 
were completed many ages before the latter were produced; 
and, while volcanos are purely modem, and heated by coal, 
pumice and obsidian are deposites from water. 

This is a sufficient view of the ^^ Theory^ under which all 
Europe became a land of philosophical geologists, for which 
much of Europe yet fights, and in which much of the rising 
generation is still educated. We need not wonder at the pro* 
gress of geology : when geology shall have Jbrsaken all thai 
Freyherg or Werner tau^y it mil have a clear field. 

3. HtUton according to Play fair and MacCuUoch. 
(1.) Hutton according to Playjuir. — ^Dr Hutton possessed, 
in an eminent degree, the talents, the acquirements, and the 
temper, which entitle a man to the name of a philosopher. Tba 
Erection of his studies, though in some respects irregular ana 
uncommon, had been highly favourable to the development of 
his natural powers, especially of that quick penetration and ori* 
ginality of thought, which strongly marked his intellectual duu 
racter. From his first outset in science, he had pursued the 
track of experiment and observation ; and it was not till after 
being long exercised in this school, that he entered on the field 
of general and abstract speculation. He combined, accordingly, 
throughout his whole life, the powers of an accurate observer, 
and of a sagacious theorist, and was as cautious and patient in 
the former character, as he was bold and rapid in the latter. 
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Long and continued practice bad increased his powers of 
olncrvatioD to a high degree of perfection ; so that, in diacrimw 
nating mineral substances, and in seizing the afBnities or difliq 
ences amraig geological appearances, he had an acutcness boi 
to he excelled. Tiie eulogy so happily conveye<l in (he ItsliM 
phrase of ostervatorc octtlatiaaimo, mi^t most j ustly be applii^ 
to him ; for, with an accurate eye for perceiving the char 
of natural objects, he had, in equal perfection, the power g 
interpreting thar signification, and of dccyphering lliose ancie 
Iliert^lyphica which record the revolutions of tlie globe. Tb< 
may have been other miiieralugists, who could describe as w^^l 
the structure, the %ure, the smell, or the colour of a specimen, 
but tJiere arc few who eijiialli-d him in reading the characters 
which tell not only what a fossil t>, but what it kaa been, i 
declare the series of changes through which it has passed, 
expertness in this art, the fineness of his observations, and I 
ingenuity of his reasonings, were truly admirable. It would, J| 
I am persuaded, be diflicult to find in any of tlie sciences a bctb 
* Illustration of the profound maxims established by Bacon, : 
Prarogativw Instanliarum, than were often at!'nrded by ] 
Ilutton's mincralogical disquisitions, when he exhibited hisEj 
cimens and discoursed on ihcm with his friends. No 
better apply the luminous instances to elucidate the obscure, tbe 
decisive to interpret the doubtful, or the simple to unravel the 
complex. None was more skilful in marking gradations of Na- 
ture, as she passes froni one extreme to another ; more diligent 
I Jiobserving the continuity of her proceedings, or more sagaoous 
■ tracing her footsteps, even where tliey were most lightly ira- 
f«ssed. With him, therefore, mineralogy was not a mere study 
[ of names and external characters (tliough he was singularly well 
1 irersed in that study also), but it wsb a sublime and important 
Ijtoanch of physical science, which had for its object to unfold 
Libe connexion between the past, the present, and the future 
)n of the globe. 

• The loss sustained by the death of Dr Hutton was aggravated 

piD those who knew htm, by the consideration of how much of 

KUs knowledge had |M?rished with himself, and notwithstanding 

1 that he had written, how much of the light collected by a 

ffg life of experience and observation was now completely ex- 
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tu^uished. It is indeed melancholy to reBect, that with iiU 
who make proficiency in the sciences, founded on nice and deli< 
cate observation, something of the sort roust unavoidably hap. 
pen. The experienced eye, the power of percaviog the minute 
differeoces and Bne analogies which discriminate or unite the 
obgects of science, and the readiness of comparing new pheno- 
mena with others already treasured up in the mind; these are 
accomplishments which no rules can teach, and no precepts can 
put us in possession of. This is a portion of knowledge which 
eveiy man must acquire for himself, and which nobody can 
IsRre as an inheritance to his successor. It seems, indeed, aa if 
satuie had, m this instance, admitted an exception to the rule, by 
wUdi shebasordained the perpetual accumulation of knowledge 
MDong dvilized men, and had destined a considerable portion 
of KOetlce continually to grow up and perish wiUi the individual. 
A circumstance which greatly distinguished the intellectual 
character of the philosopher of wliom we now speak, was an 
uncommon activity and ardour of mind, upheld by tfie greatest 
admiration of whatever in science was new, beautiful, or subhme. 
The acquisitions of fortune, and the enjoyments which most 
directly address the senses, do not call up more lively expies- 
sioDS of joy in other men, than hearing of a new invention, or 
being made acquainted with a new truth, would at any time do 
in Dr Hutton. This sensihihty to intellectual pleasure was not 
confined to a few objects, nor to the sciences whicli he particu. 
larly cultivated : he would rejoice oveKWatt's improvements on 
the steam-engine, or Cooke's discoveries in the South Sea, with 
all the warmth of a man who was to share in the honour or the 
profit about to accrue from them. The fire of his expression, 
on such occasions, and the animation of his countenance and 
manner, are not to he described ; they were always seen with 
great deligiit by those who could enter into his sentiments, and 
often with great astonishment by those who could not. With 
this exquisite relish for whatever is beautiful and sublime in 
science, we may easily conceive what pleasure he derived from 
his own geolt^cal speculations. The novelty and grandeur of 
the objects ofl'ered by them to the imagination, the simple and 
uniform order given to the whole natural history of the earth, 
and, above all, the views opened of the wisdom that governs 
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nature, are Ibtogs Ut which hardly any mao would be iosen^ble ; 
but to him th«y were a matter not of transient deliglit, but of 
•olid lutd permanent liappiness. Few systems, indeed, were 
better ealculated than his* to enlerlaiD tlieir author wllli Kucb 
noble and magnificent prospects; and no author was ever mure 
((ispoeed to consider ttie enjojmenl of them as iJic full aod odtu 
quate reward of his labours. 

Huttonian Theory t^Jhc Earth, according to Pla^uir.—. 
I. The object of Dr Hullon was not, like that of most other 
theorists to cxpljun the first origin of things. He was loo well 
skilled in the rules of sound pliilosoftliy for such an attoinpl ; 
and be accortlingly conGned his s))eculutions to those chungn 
which terrestrial bodies have underfj^ne since the establishineuit 
uf the present order, in as far as distinct marks of such cliangui 
are now to be discovered. 

With this view, the first fact which he has remarked ia, tlut 
by far the greater port of the bodies which compose the exterior 
crust of ouf globe, bear the marks of being formed out of the 
materials of mineral or organized bodies of more anuietit dale. 
The spoils or the wreck of an older world arc everywhere v\n- 
Ue ia the present, aod tfaougfa not found id every fseoe of mcfc, 
tbey are diffused bo generally as to leave no doubt that dw 
itnta whidt now oompoK our continents are all fonned out ol 
stnUa more ancient than thenudvea. 

IZ. 'She pneent rackei, with the ezoepttoiu vt such ■■ creaot 
■tradfied, having all existed in the form of loose materials ooi- 
kcted at the bottom c^ the see, must have been consolklsted wtA 
«iiQverted into stone by virtue aX some very powerful aad gcnfr* 
nl agenL The consolidating cause wtath he point* oat ta sub* 
terraiMoUB beat ; aod be has removed the objei^ioo to diis byp»4 
thens by tbe introductioa of a prindple neir and pecnUar to 
himself. This jnincifde is the compnanon whMi must hstaa 
prevailed in that region where the otmsolidation of miooal sub* 
■laDoes was acoom|riished. Under the weight of a sap etitu to* 
bent ooean, heat, however intense, imgfat be unaUe to TolatiHl 
Bsy part cf tboee substances whiA at the surfsoe, aad xmdm 
the hgltter pressure of our atmosphere, it can cntirdy cwiauto aj 
liiesaBie pressnre, by forcing these substances to recoaiB umladr 
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which at the surfWoe are easily separated, might occasion the 
Anion of some bodies which in our fires are only caldned. 
,Hence the objections which are so strong and unanswerable, 
when opposed to the theory of volcanic fire, as usually laid 
down, have no force at all against Dr Hutton^s theory ; and 
hence we are to consider this theory as hardly less distinguished 
fipom the hypothesis of the Vulcanists, in the usual sense of that 
appellation, than it is from that of the Neptunists, or the disci- 
ples of Werner. 

III. The third general fact on which this theory is founded, 
is, that the stratified rocks, instead of being either horizontal, 
or nearly so, as they no doubt were originally, are now found 
possessing all degrees of elevation, and some of them even per- 
pendicular to the horizon ; to which we mUst add, that those 
strata which were once at the bottom of the sea, are now raised 
up, many of them, several thousand feet above its surfiice. 
From this, as well as from the inflexions, the breaking and 
separation of the strata, it is inferred, that they have been raised 
up by the action of some expansive force placed under them. 
This force, which has burst in jneces the solid pavement on 
which the ocean rests, and has raised up rocks from the bottom 
of the sea into mountains 15,000 feet above its surface, exceeds 
any which we sec actually exerted, but seems to come nearer 
to the cause of the volcano or the earthquake, than to any 
other, of which the efiects are directly observed. The immense 
disturbance, therefore, of the strata, is in this theory ascribed 
to heat, acting with an expansive power, and elevating those 
rocks which it had before consolidated. 

IV. Among the marks of disturbance in which the mineral 
kingdom abounds, those great breaches among rocks, which are 
filled with materials diflerent firom the rock on either side, are 
the most conspicuous. These are the veins, and comprehend not 
only the metallic veins, but also those of whinstone, of porphy- 
ry, and of granite, all of them substances more or less crystallisiMl,- 
and none of them containing the remains of organized bodies. 
These are of posterior formation to the strata which they inter- 
sect ; and in general also they carry with them the marks of the 
violence with which they have come into their place, and of the 
disturbance which they have produced on the rocks already 
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formed. The materials of all these vdns, Dr Hutton conclude 
to have been melted by subtermneous heat, and, while in fu. 
ijetned among the fissures and openings of rocka already 
formed, but thus disturbed and moved from their original placf. 

This eonclusion he extends to all the masses of whinstoue, 
porphyry, and granite, which arc interposed among strata, or 
raised up in pyramids, as they often appear to be, through the 
midst of them. Thus, in the fusion and injection of the unstra- 
tified rocks, we have the third and lost of the great operations 
which subterraneous heat has performed on mineral substances. 

V. From this Dr Hutton proceeds to consider the changes to 
wliich mineral bodies are subject wiien raised into the atmo- 
sphere. Here he finds, without any exception, that they are all 
going to decay ; that from the shore of the sea to the top of the 
mountain, from the softest clay to the hardest quartz, all are 
wasting and undergoing a separation of their parts. The bodies 
thus resolved into their elements, whether chemical or mechani. 
cal, are carried down by the rivers to the sea, and are there 
deposited. Nothing is exempted from llie general law : among 
the Iiigliest mountuns and the liardesl rocks, its effects are most 
clearly discerned ; and it is on the objects which appear the most 
durable and fixed, that the characters of revolution are most 
deeply imprinted. 

On comparing the first and the last propositions just enil] 
rated, it is impossible not to perceive that tliey are two stepi 
the same progression, and that mineral substances are altera 
ly dissolved and renewed. These vicissitudes may have \ 
often repeated ; and there are not wanting remains among fl 
neral bodies that lead us back to continents, from which the p 
sent arc third in succession. Here, then, we have a seriea 
great natural revolutions in the condition of the earth's 
of which, as the author of this theory has remarked, we nritB 
•ee the beginning nor the end ; and this circumstance a 
well with what is known concerning other parts of the econotrij? 
of the world. In the continuation of the different species of 
animals and vegetables that inhabit the earth, we discern neither 
a beginning nor end ; and in the planetary motions where | 
metry has carried the eye so far, both into the future i 
past, we discover no mark either of the commcncemeot o 
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miiurtion of tbe present order* It u mireaaoiiable, indeed, to 
jnippoie that audi marki should any where exist Tbe Author 
of nature has not given laws to the unirene, which, like the 
institutions of men, carry in themselves the elements of their 
own destruction ; be has not pemntted in bib works any symp- 
tom of infancy or of old age, or any sign by which we may esti- 
mate either their future or their past diuation. He may put an 
end, as he no doubt gave a beginmng, to the present system, at 
some determinate period of time ; but we nuiy rest assured, that 
tins great catastrophe will not be brought about by the laws 
now existing, and that it is not indicated by any thing which we 
perceive. 

(2.) HuUon acojrding to MacCuBoch. — ^The theory of Hutton 
b best known through the commentary of Flayfair. I must 
make the following sketch as brief as possible ; while by com* 
mencing from the present state of the earth, it will easily be 
seen that it is almost a transcript of Liazzoro Morons, with some 
extension, and some aid from succeeding sources ; yet with some 
important additions united to numerous and serious emyrs. 

The action of the elements, and the flow of water, transfer 
the materials of rocks to the lower lands and the sea ; and the 
same proceeding having occurred in former times, those alluvia 
were the germs of the present strata, as the existing ones are 
those of a subsequent earth. The ancient rocky strata have 
therefore been produced from the waste of a former world ; as 
thdr organic fossils are the evidences of former life. The cen* 
tral ignited matter has protruded, as it does now in volcanoes ; 
and, under diiferent drcumstances, has produced g^ranite and 
trap forming the unstratified rocks which have elevated the 
older strata, and producing there several accidents, as in the 
foimer system ; while the fluid matter, filling their fissures, has 
generated rock veins. The consolidation of the strata u at- 
tributed to the nme cause ; but wherever there are diflerences 
in the action of this and of ordinary fire, it is attributed to pres- 
sure from superincumbent weight ; under which the trap-rocks 
are falsely said to be never cavernous ; as limestones become 
fusible. Lastly, having conceived no other division of rocks 
but into primary and secondary, this theory traces but three 
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Ibrms Df tlie earth ; namely that which anteceded tlie priroaiy 
strata, that which includetl these alone, and the present oat; 
though arguing for its past eternity, as it does for a future re- 
novation, and to all eternity. In this simple view, this system 
possesses an aspect which its author will soon injure by liis de- 
tiuls. With exception of tlie theory of trap-rocks and volcanoi 
lie had borrowed well, and safely extended, what he had borr 
ed. hut, with the usual ambition to erect an eutire thee 
though* ignorant of the necessary facts and sciences, he has, in 
almost all else, levelled himself to the Werners ; while his com- 
mentator has, unluckily for his fame, pursued the same courae... 
In arguing against subsidences, we trace equally the spirit ^ 
hypothesis and antagonism, with a want of both geolo^cal knoi 
ledge and sound reasoning. Of some structure of discontinuity, f 
not strictly cavernous, there is evidence in the lineal directions of 
volcanoes; as coal, and more, are proofs of subsidences. Though 
gneiss, and some other primary strata, are in their present condi- 
tionfrom heat, this mode of consolidation cannot be admittedfor alt 
strata. The theory of trap is untrue, because injudiciously rigid; 
while tbe anxiety of opposition has introduced inextricable cod fii 
sion into this part of the system; under which also he has, byd 
claiming demonstrated truths, forfeited one of his strongest su] 
ports, while niainttuning a perpetual hostility against Dolomioi 
uid Faujas de St Fond, on the very facts by which he mi^ 
have profited, but did not understand. Knowing the ignec 
rocka most imperfectly, he denies the existence of scorifb 
traps, while having recourse to a most unhappy expedient fi 
explaining the umygdnloidal nodules. I'erpeiually indeed n 
applying a favourite principle, even though admitting water k 
a large share in his operations, it is called on where i 
needful to the theory, nor reconcileable to the facts. Such l«^ 
the unnecessary fusion of carbonate of lime, with the igneous 
origin of quartz, chalcedony and silici^ed wood ; while the theory 
of flints is peculiarly infelicitous and unintelligible, as, is that q^. . 
llie seplaria. But the whole theory of igneous secretion is 
out excuse ; as it compels us to deny that this writer i 
chemist he has been called. The theory of coals equals t 
very worst of the schemes of Werner ; while it indicated tbi 
narrow spirit of hypothesis which niisnpplies a sound princijll 
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as often as the reverse ; proving, that reasoning was, in any 
caae^ a very doubtful cause of its successful application. If I 
am to do jusuce to my readers, I am bound to protect them 
finom the assertion that he always proceeded on the legitimate 
principles of induction ; for thus, under reputed authority, is 
the young mind misled. 

There is an equally unfortunate anxiety after the hypothesis, 
where the present forms of the surface are concerned ; since ever 
thinking of the slow action of feeble forces, he forgets that 
elevations must have produced inequalities, and therefore, that 
valleys must have existed before rivers. To deny, also, any 
other alluvia than those of rivers, is not only to deny palpable 
facts, but to overlook some necessary consequences of the very 
theory ; while if we can pardon the zeal of the original theorist, 
there is no excuse for the commentator. The system which 
assumes to be perfect, and whose pride will not yield, mistakes 
its own interests. It is beaten at the bad outposts, which it is 
resolved to defend ; while, by retiring to the citadel^ it might 
long have defied assault. 

Such is a sufficient view of this theory, and such is all the 
critidsm which appeared due to the student in geology, while 
I desire to avoid what is superfluous. It is sufficient, among 
other things, to prove that this boasted theory is little more 
than an hypothesis, where it is original ; yet fortunate in having 
borrowed a better foundation, and thus far almost only a 
theory. Yet, wishing to do justice to all, I must point out 
that which I believe to be original, or if not always original, 
important. Such is the effects of pressure, but original as to 
the carbonate of lime only ; and such is the igneous origin of 
granite, since without that, there can be no theory of the earth ; 
though it may be questioned how far the hint was taken from 
Leibnitz and Buffon, as it is to believe that Lazzaro Moro would 
have come to the same conclusion, had he known this rock. 
Let Hutton, however, have the merit, though furnished by his 
predecessors with all the analogous proofs in trap and in volca- 
nic rocks. Yet, on the former, I must repeat, that his confu- 
inon, added to his antipathy respecting their truly, if remote, 
volcanic nature in many places, must make us doubt those 
powers of philosophical generalization, for which he has been so 
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lauded ; an idol, like the predecesscHTS to his own drcle. Still, 
the practical effects of thus reviving the forgotten Italian theory, 
with tliose improvements, was great, though even yet limited ; 
since it found all Europe believing that thje ignorance of Werner 
and his followers was philosophy and geology. 

4. Antiquity of the Earth. 

In liis earnestness to assert ** the uniformity of nature on a 
great scole,"*^ Mr Lyell seems to thirst for an antiquity of this 
earth even greater than that which is indicated by geological 
phenomena themselves. When he maintains, after Hutton, 
that we see in geology, as in astronomy, ^^ no mark, either of 
the commencement or of the termination of the present order C* 
when he implies, that the strata seem to tell us the story of 
a perpetual recurrence cf cycles of change of the same kind ; 
he appears to forget that the geological series, long and myste- 
rious as it is, has still a beginning. Is there the shadow of a 
reason for asserting tliat the lowest stratified rocks, from the 
crystalline mica-schist to the greywacke slates, were the result of 
a series of operations, and o(* a condition of things like tliose 
which gave rise to their successors ? Were these masses produced 
from the previous continents and seas stocked with their re- 
spective inhabitants ? If so, what is become of the remnants of 
these continents, and why do we not see tliem still supporting 
these schistose beds thus formed from them ? And where are 
the remains of the shell-fish and plants, which, according to tlic 
analogy thus asserted, lived at that distant period ? In this case, 
the phenomena are different from those of the succeeding epochs ; 
by what rules of philosophising, then, can we assert the causes 
and conditions to be similar ? Here we have, however remote, 
a limit, an origin, a starting-place* Or, if Mr Lyell chooses to 
have the granite older than slates, the argument is transferable 
to that rock with still greater urgency. Is it not then most 
gratuitous to maintain, that the Author of Nature, " ?ias not 
permitted in his xcorks any symptom ofii\f(xricy or of old age?^ 
If man may go wrong, as Mr Lyell asserts of former theorists, 
through a disposition to assume that the economy of nature was 
formerly governed by rules cjuitc different for those now esta- 
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blUbed, is it not posnble also to err by holding, that the eoono- 
my of nature must have been the same at every period of the 
earth'^s existence, however strongly all appearances may pro- 
claim a difference ? — ^Wh£W£ll, 



On the Discovery of Diamonds in the UraUan Mountains, 

Diamonds in the Brazils are found in those tracts that a£brd 
also gold and platina. Some years ago, platina was found along 
with gold at Nishnei-Tura, in Uralian Russia ; a circumstance 
which naturally led to the suspicion, that the diamond might 
also be a native of that quarter of the old world. The late dis- 
covery of the diamond in Rusda has shewn the accuracy of this 
ODQJecture. This gem was discovered in the Urals in a ravine 
named Adolphskoi ; which, besides the diamond, affords also 
platina and gold. The district has many characters in common 
with the diamond districts in Brazil ; their comparison will pn>- 
bably enable us to answer the question, as to the original repo- 
sitory of the most precious of all the gems. In M. Moritz voti 
Engelhardfs very interesting account of the repository of the 
Uralian diamonds, which he had the goodness to send to us, 
there are many important details, -some of which we shall now 
present to our readers. 

Black dolomite alternates in the ravine or valley of Adcdph- 
skoi, with silver-white talcslate, with black Umestone, caotain- 
ing embedded scales of talc, and with white limestone, with em- 
bedded scales of talc, grains of quartz, and small balls and cubes 
of brown iron-ore. The limestone bed, when the embedded 
quartz increases in quantity, forms the transition into itacolu- 
mite. 

From which of the above mentiimed rocks are the diamonds 
of the Valley of Adolphskoi derived ? Not from the talc^^late 
and limestone, because the alluvium, from their disintegratioD, 
contains none ; nor from the itacolumite (flexible quartz) and 
the gold veins, the quartz of which seems little fitted for origi- 
naUng perfect crystals, such as the garnet dodecahedron of f^ 
diamond ; therefore, probably, they occur in the black dolomite, 
or some other rock which has been removed by weathering or 
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ollu rwisp. Tl'c rullowinf* obtcrvations will s 
iIk- point. 

1. The mincTnU that occur in the descending or mounlain « 
Uiviiim, viz. the crystids of pure transparent quartz, the brow) 
ironstone and nnatasc, arc sbai-p-cdgcd, although these lattd^ 
owing to ihcir softness, woulil liave been rounded in a very short 
t'our$o ; they have not therefore come from a di&umce, but muM 
havL' been derived from the neighbouring rocks. 

9. The loose crystals of pure tmnspareni quartz, and tlic an^ 
tRBc, are derived from disiiitegratLil dolomite ; the first resemble 
the rock-erystals that occur in blocks of dolomite, and the latter 
are nllaehed to rock -crystals, as may be distinctly seen in the 
impressions on the anatase crystals. The balls of caleedony 
sometimes met with may have lain in the dolomite, for Iiollown 
filled by infiltratiun with quartz occur in it The cubes and 
grains of brown irontilone are from the foliated limestone, in 
which indeed they are slitl found ; the gold and ploiina are pn^ 
bably from disintegrated veins of quartz. 

3. The dolomite is probably the repository of the dinmond ? 
In the aamc manner as silica, carbonate of lime, and carbonate 
(if magnesia, have separated themselves in the form of rock- 
crystal and bitterspar, to also might, according to Gobel, the 
carbon in dolomite separate in the form of diamond. The pa*. 
feet form of the diamond crystals is not against this ojnoioD, 
as we find embedded in the dolomite, single rock-ctystals, is 
which the pnsms are acuminated at both extremities. 

It is much to be desired, that the numerous blocks of that 
black dolomite of the valley of Adolphskoi, which is particn- 
forly rich in druses of quartz and bitterspar, were carefully exa- 
mined ; further, that comparative investigations were made od 
the diamond district, as on the valley of the rivulet of Rudank^ 
where already Mr Schmid found black dolomite and tracea of 
gold. If it results from these investigations, that diamcHid ac- 
tually occurs in dolomite, the following question wilt have to be 
decided. 

If the dolomite already described always contains dianiMid, 
may >t occur in its different formations with or without gdd and 
platina P Or, if every gold and platina bearing formattcai is dis- 
posed to aff'ord diamond, when it contains a carbtHiaoeouB rock. 
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must the rock be dolomite or not ? The arrangements Engel- 
bardt observed in the year 18S1, in the government of Olonez, 
where black dolomite, containing drusy cavities lined with bit- 
terqpar and rock-crystal, resembling that of the valley of Addph- 
akcN, may enable us to try the first question. They occur on the 
north-west side of the Lake of Onega, along with greenstone, 
which is the predominating rock. 

In the Urals, Engelhardt, with exception of Kresdowos- 
dwishenski, saw no black dolomite, probably it may be found 
on careful examination in the brook of Suchoi Wissi, on the 
west ^de of the mountains, where are situated the platina mines 
of Nishnei-Tagil. The quartzy chlorite-slate which occurs 
there, much' resembles theitacolumitein the vicinity of the place 
where the diamonds are found, and both probably lie in the 
same line of direction. If search was made there for dioinonds, 
although no dolomite or other carbonaceous rock was visible, it 
would shew whether their appearance was always connected with 
that rock formation or not 

According to Gobel, the black dolomite from Valley qfAdclph- 
tkoi contains 7.50 black powder, partly carbon, insoluble in 
muriatic acid ; 40.79 carbolic add ; 0.60 alumina ; 6.^ oxide 
of iron ; 80.65 lime ; 18.05 magnesia ; 1.20 water ; = 99-97. 

Whether this rock, says Grobel, be viewed as of Neptunian 
or Plutonian origin, the circumstance of its containing carbon 
as one of its constituent parts, and the finding of diamonds 
amongst its debris, is very remarkable, it may be asked if this 
does not afibrd a hint as to the mode of occurrence, and theori- 
gin of the diamond ? The carbon is disseminated in an extremely 
minutely divided state, so that we cannot determine the geome- 
trical form of its individual particles, and which therefore can 
only be derived from decomposed carlx^c acid, but cannot by 
any means be consideared as remains of burnt organic bodies. 
During the formation of black dolomite, very probably a great 
quantity of carbonic acid was present, and it is not improbable 
that a part of it on coming in contact with the bases of the 
earths and alkalies, and with iron, would be deoxidized, whereby 
carbon in substance would be separated, and woi)ld, along with 
undecomposed carbonic acid, unite with these oxides. The de- 
composition of carbonic acid by kalium and sodium has been long 
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true mother stone or matrix *. That the black dolomite of the 
Urals, with its accmnpanjring rocks, may form, by weatherings a 
nmilar alluvium, b satisfactorily shewn by geognostical and che- 
mical investigatkin. It is therefore very probable, that this do^ 
bmite, with its transition into talc-slate, is the hitherto unknown 
matrix of the diamond ; that the diamonds found in the allu- 
irium formed by its disintegration, had their p]Bce in the solid 
rock, and that the government of Russia, if they considered it 
for their advantage, and would permit searches to be made in 
this rock for diamonds, might find that the inquiry would not 
be in vain. 



* It has been odd Uiat the ^Uammid has been found in India, in the sand- 
stooet of the coal finmation and new xed aandstonei These accimnts le- 
quire confirmation. 
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CM the Characters and Affinities of certain Genera^ chiefy he- 
longing to the Flora Peruviana. By Mr David Dok, 
Librarian of the Linnean Society ; Member of the Impe- 
rial Academy Naturae Curiosorum ; of the Royal Bota- 
nical Society of Ratisbon ; and of the Wememn Society 
of Edinburgh, &c. (Continued from p. 228. of former 
Volume). 

MOLINA INCANA amd F£RRU6IN£A. 

JL HESE are the Baccharis thyoides of Lamarck, and B.Jirru-' 
ginea of Persoon, which form a very distinct genus, having no 
particular aifinity with Baccharis or Mdinay except what might 
be expected between plants of the same natural class. Perhaps 
the Cont/za brt/oides and cupressifbrmis of Lamarck may also 
be referable to it ; but I have not had an opportunity of exa- 
mining them, to determine this point The TqfaUa of Ruiz 
and Pavon proving the same with the Hedyosmum of Swartz 
and Willdenow, and no other genus having yet supplied the 
place of the formei: in the annals of botany, I have availed my- 
self of the opportunity which this circumstance has aflfbrded, 
of commemorating the labours of Don Juan Tafalla, a distin- 
guished pupil of Ruiz, and his zealous assistant and successor 
in the investigation of the Peruvian Flora. The genus had 
been named, and its essential characters determined, by me seve- 
ral jears ago, when engaged drawing up an account of the South 
American Composita^ contained in the Lamberdan Herbarium. 

The points which essentially distinguish Tq/idla from Beuy 
charisy are the inclosed stamina, and the anthers being furnished 
with two bristles aX, their base,— characters which it has in com- 
mon with the rest of its tribe, but espedally with Antenmaria^ 
from which it is principally distinguished by the pecuUari^ of 
its habit. 

Most botanists, and it is believed also M . Cassini himself, have 
referred Baccharis to Asterea^ but they assuredly belong to the 
EupatoreiBj and to that portion of them that comes under Ver^ 
iioneiBj where their habit corresponds better, and in which the 
stamina are also most frequently exserted, particularly in Fo- 
niUosma^ a genus winch may be regarded as establishing a con- 



|H^^ Mr D. Don wi Mi' Character and ^^n'Ukx 
LBecting link between the EupaioretB ami LtilAatiflora: Tlie Lia 
tridea:, in whicli the accurate Riduird thought he had remarked 
a peculiarity in ihc stigmaU sufficient to separate them as s 
4istinct group, must likewise be reduced to the EuptUorea; 
for there is not any thing, either in the form or structure of 
their stigmata, differing from the normal group of that fa- 
mily. While on this subject, I may mention a remarkable fact, 
ai^nrntly of universal application throughout Compasita:, and 
one which does not appear to have been before noticed, — ^name- 
. ly, that the stigmata of female flowers are uniformly smooth, 
bang destitute both of papitls or bristles, which arc only to 
be observed in those of hermaphrodite flowers, as is well ex- ■ 
" emplified in BaccharU and Antennaria, and certain other ge- I 
nera, where the capitula are exclusively composed of female ] 
I flowers, and in Axler, 8tc. where the ligulate florets of tlie cir. 
, Cunifereuce only are female ; and it may be set down as on esla- 
I Wished fact, thai the presence of papilla on stigmata iJo nol 
necessarUy prove llieir fertility ; for in Aster, the florets of the 
! ^k rarely perfect seeds, although the stiguiata are thickly be- 
I wen with bristly papilla, while the female florets of the circum- i 
' ference, with smooth stigmata, are uniformly fertile. Theae ' 
snooth stigmata absorb the fecundating particles by meaiiB of 
the numerous pores on their upper surface, which, in the eariy 
stage of maturity, is always moistened with a glutinous flidd. 
Baxtonia*, however, is an exception to the above rule, as in 
this the florets, both of the circumference and disk, are equal]; 
fertile. 
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I shall now proceed to give the characters and description of 
Ti^bHa^ and of the species abeady ascertained to belong to 
it. 

TAPALLA. 

BACCHAmiDis sp. Lam, Pen, 
MoLiKJS sp. Utiiv €t Pawn, 

SyU. Linn. SYNOENESIA POLYGAMIA SUPERFLUA. 

Ord, Nat, COMPOSITiE, AdatiM, Brown, 

Fam. iKULEiB, Cats, — Trib. GxAFHALiEiB. . 

Cbmm, JS^BBiRVT,—Involuerum scarioeum, imbricatum. Recepiaeuhim nudum. 
, Flo§euli dioici ; mateuR infundibulifbrmes, 5-deiitati ; fitminei fiHfbnneB, 
limbo 6>fidi. Aniherm basi biaetosae. Papfi matcuii radiu apice peni- 
dllatia ; fonninei capillaceis. 

DssciL — CapUula dioica ! Inoolucrwn polyph jllum, imbricatum : tquanmt sca- 
riosia, cartilagineo-membranaceis, coloratifl. Receptaoulum nudum, scro- 
biculatum. Flotcuii indefiniti ; nuueuli infundibuUfonnes, fiiuce dJJatatl, 
limbo 6.fido, laciniis elliptico-oblonffis, obtusis, nervia primariia maivine 
incrassatifl ; fasminei filiformes, im& basi ventricosft callora, limbo S-fidi, la- 
tere interiore profundiiis fissi: laciniit lineari-angUBtia8imia,subaequaUbug, 
erectis. Stamina indusa : JUamenta capillarla, glabra ; articuh ttiperiore 
brevi, teretiuaculo : antherm in tubum coalitie, basi bisetose, setls ramu- 
losis, vix plumosL), appendicuU ovatA terminatse. Stigma maaculis io- 
cluftum, clavatum, bilobum, truncatum, minute papillosum; fcemineis ex- 
sertum, bipartitum : segmentit semicylindricis, obtusis, recurvatis, glabrisL 
Achenia oblonga, subpentagona, glabra, basi umbilico calloso prominenti 
foraminulo verticali perforato instructa : ditco epiggno planiuaculo, vix 
dilatato. Pappi radiit duplici ordine copiosissimis ; matculi apice clavato- 
penicUiatis ; foeminei tenuissimis, capillaceis, scabris, imft basi connexh, 
involucro longioribus. 

Plantse (Peruviause) suffrutioosoy Thigse v, Lycopodii faoU. Folia alttmoy tei- 
sUiOy dittichay parva, adpreui eguitantia^ carinata, Capitula toHtariOt Beg* 
ailia^ /oliis/ere immersay axiUaria et terminoHa, Involucrum maaculinum 
subrotundum, squamis cartUagineiSy laminA rotundatA ierminatU; foemi- 
neum oblongum, squamis lanceolatis, aeuminatis, membranaceisy tubpeBucidii. 
Pappus dnereoJutescenSy superntient ; foemineus paUuHor, 

1. T. thgoidety foliis lanceolatis, antherarum appendicuU acuminata. 

Baccharis thjoides, Lam. EncycL 2. p. 90. — lUuttr. t, ^7,^^Per9oan 

Sgn. 2, p. 425. Hook, BoL Mite % p. 224. t 93. 
Molina incana, Rui» et Pavon Sgst, Veg, FL Peruv. et Chii, 1. p. 211. 

Uab, In PeruviiE alpibus ad Pillao vicum, versus Silcay tractum. 
Rtdz et Pavon, ?}. Vulgo Palmito, Floret a Novembri ad ApiileoL 
(V. s. sp. in Herb. Lamb.) 

Planta suffiruticosa, spithamaea, aut sesqui v. tripedalis, erecia, ramoaa, ni- 
veo-lanuginosa. Hamuli sparsi disticho modo dispositi, lineares, obtusi, 
complanati. Folia alterna, sessilia, semiamplexicaulia, disticha, crebr^ 
adpress^que equitantia, lanceolata, obtusa, compressa, carinata, integer- 
rima, marginibus conniventibus, membranaceis coriacea, suprk coucava, 
dens^ niveo-lanata, subtiis demum glabra, nitida, viridia, 3-5 lineas longa, 
versus basin caulis sparsa. Involucri moMuli squamis 12, subtriplici ordme 
dispositis, oblongis, scariosis, cartila^eis, nitidis, flavicantibus, apice la- 
ming rotundatS, dilatatlt, fusccscenti, concavd, leviter erosft auctis ; fimi. 
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DBSFONTAINIA, Am <i 

Sysi. Linn. P£NTANDRIA M0N06YNIA. 
Ord. NaU GENTIANE^ ! Nobit. 

CaJfs &-4-partitu8, persistens : aegmentig subsequalibus, oblooffiis obtusisdmia^ 
cartilagineu, nervosis, estivalione imbricatis. Confla tubulo«a, caitila^ 
nea, A-nervosa, nervis per ladnianim axin excurrentibus, linibo 5-^loba : 
iobit rotundatis* xetusia, venosiiMiniis, margine cUiatis, lesiivatione im- 
bricatis. Stamina 5, rariUs 4, epipetala, lobis cnroUn altema, induaa : 
fiamenla glabra, tubo corollse fer^ omninb connata, apidbus liberis, cras- 
818, hinc conveida, inde planiusculis : aniherm erects, innatae, bilocularea : 
locuUi linearibus, paraltelis, intervalio perangusto s^unct^ coonectiva 
(filamenti continuationi) magno camoeo inaertis, eodemque brevioribua, 
longitudinaliter dehiscentibus : vahuiii anguatissiniis, squatibus, mar- 
ffiDe paululbm involutia. Ovarium liberum, globosum, unUoculare : om- 
Sf creberrimis, Inordinatis, horisontalibus, placentis aeptifi>rmibu8 ad- 
natia. Siifhu filiformis, glaber. Stiffwta capitatuxn. Baoea globoaa, uni- 
locularis, pol7n>eniia. Plaeentm 6 v. 4, pmetales, aeptiformea (subinde 
bacca quaa multUocularis), maigine interiore liberia, incraesatia, trigonis, 
lateribua reflezis aemini^ria. CohtmeOa nulla. Semina numeron, in* 
ordinate dispoidta, erecta, obovata, ventricosa, angulata, basi umbilico, 
apice dialazft dilatatft atrofiiacft, latere interiore raphe prominull caUodt 
instructa ; tttia exterior coziacea, fulveacena, pelluddo-punctata ; inlfiiar 
mambr anac ea, pallidior, nudeo adhaereaa : wnmnen copiosum, camosiun, 
album. Embryo minutiaaimua, subrotundua, dicotyledoneua^ lacteua, in 
regione umUUcali, erectus : oo ti fl e do nn breyiasimaes radkmla cruaty ob« 
tuaAisima. 

Fruticea (Amer. Austr.) $ew^^ermreiUes^ eofwt amarMmao. Fdia oppotUm^ 



\ 
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tai^-tp^mma ! Petioli romtt ttrtkwkJL Flores Urminaks, 9oKiarUy pedum' 
eukUL Pedunculi bibraeleolatL Corolla AmrffMO, Umbo hUta* Bacca o^ 

1. Db jptnofo, aegmentis calydnis ligulatis folilsque glabris. 

Beffontainia spinosa, RtdM ei Pavon ^^ V^. FL Perm. H CML 1. 

p. 59.— ^F/. Perwh et ChiL 2. p. 47. 1. 188. (mala> — Gen. t. 6. 
IX splendens, Hwmb. et BonpL PL JExpAn, Amer. 1. p. 157* t 45b-.* 

JTfifa^ m i^oo. Gen. et Sp. PL 7* p- 274.— ^rn. 4. p. 267* 
Lhikia Peruviana, Peraoon Spn. 1. p. 219. 

Hob. In PeruYue nemoribua ad Qiunipallana presidium Tamue, et 
inter Muna et Pozuzo (RtdM et Pavonj ; in Andibus Quinduenil- 
bus ei in Parama de Almaguer. Humboldi et BcnpUmd. f^. Flo- 
ret Octobri et Novembri. . (V. a. sp. in Herb. Lamb.) 

Frmie» biorgjalis, erectua, ramosisaimus, rigidua, sempervirena, cortice beri 
aubfungoao luteacente annulatim decidua Rami brachiati, ier^ articu- 
latL Folia opposita, petiolata, elliptico-oblonga, conacea, glabia, Tiridia, 
suprk lucida, ezaiccatione venosa, baai cuneata integeniml, maiglne den- 
tato-spinosa : dentibut magnis, 7-14. PetioH intemodiis plerumque duplb 
T. triplb breviorea. Caij^x fflaber, pedunculo yiz brevior. CenOa ca- 
lyce 4-pl6 longior. Bacca aim, magnitudine Ceraeu 

8. B. pa^foHa, foliorum coatft aubtika piload, aegmentia caljrdnis ovalibus 
dUatia. 

Deafontainia spinoaa, Herb. Ruiz, non FL Peruv. 

Hab. in Peruvi^ ad Munse Monies. iMc f^ (V. a. ap. in Herb. 
Lamb.) 

Frutex ramosissimua, compactus, frondosujs sempervirena, cortioe flavi- 
canti, nitldo, deciduo. RamuH quadranguli, subarticulatl, angiiUa pro- 
minentibus, demiim cortice deddenti obliteratis, aubinde teretea. Folia 
oppoMita, petiolata. cuneata, 6 v. 7-dentata, rariiks tricuspidata, denti- 
bus mucronato^pinoais, margine callooia ; coriacea, aemiuncialia, baai 
in petiolum altemata, aupni glabra, nitidiaaima, aubtiia pallidiora, 
costft pilosd. PetioH marginati, 3-4 lineaa longi, intra baaea, pneaer- 
tlm novellorum, vaginA (rudimento foliorum?) tenuiasim^ acarioso> 
membranaced, albft, evanescentl instructi. PeduneuH (ramuli modifi. 
cati) brevissimi, uniflori, viz unguiculares, bracteia 2 lanceolatia, carl^ 
natis, mucronato-spinoaia, baai connatia, maxvine coatAque pilosis 
muuilL Cal^ 5.partitua, nunc 4 v. 6-nartitua.* eegmenHa ovali- 
oblongia, obtuaiaaimia, concavia, multi-nerviia, coriaceia, margine mem- 
branaceia, et, pnesertim apioem veraua, dUatia. Corolla tubuloao, 
pollicaria, coccinea, limbo 4-5 loba : lobis rotundatia, ciliatia, nervoaia. 
AiUherm aubtrigooae^ abrupt^ mucronulate, dorso acut^ carinatae ; valm 
vM interiore anguatiori. Ovarium globoaum : plaoentie 4. Styhu ghu 
ber, infem^ crassior, 4-sulcatus. Stigma exaertum, obtuaum, leviter 
4-tuberculatum, pruinoaum. 

Some groups of plants exist in whose exteraal features there 
is nothing that can lead to a knowledge of thdr affinities, 
and among tjiese may be ranked the remaricable genus now 
under consideration. From observing the similarity in Uie dis- 
position of the veins in the calyx and corolla, and the consist- 
ence of these organs, as well as the nervation and dentation of 
the leaves, I was led to conclude that it might be allied to 
Theophrasta; but a closer examination did not confirm that 
conjecture, although, from remarking the nature of the albu- 
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men, and the slnicliire and position of tlie embryo, 1 was a 
wards induced to compare it with the Gcntianece^ 
family, I am now fully persuaded, it must be referred, i 
withstanding its toothed leaves and the greater number of its 
placentK. 

It is rather curious that my learned friend M. Kuoth should 
luvc also been led to believe it allied to ThcopHrasta, but of 
this fact I was not aware at the lime when my obsen'ations 
were made; and the circumstance is only mentioned now, lo 
show thnt there exist some striking analogies between these two 
genera to have led us to the iniihi.- i.^, lu^un. 

Not the least trace of i discernible in the speci- 

mens of Dtii/bntainia tpinosa in inc Herbarium of Ruiz and 
Pnvon; but in the separate colJcc )f Ruiz, there are speci- 

mens of the second species, marked by himself D. spinosa, 
wherein the calyx is beautifully fringed. It appears to me pro- 
bable, therefore, that both plants are confounded in the descrip- 
tion given in the Flora Pentviana, and that the pubescence is 
an after addition, either in the drawing or engraving. The 
figure is altogether very incorrect ; the peduncles are represent- 
ed as axillary, and without bractesis and the anthers, as iflhey 
were unilocular, although rightly shown as alternating with the 
Uaniffi of the corolla, and not opposite, as represented in the 
Prodromut of the same authors. 

BALBISIA, Cav. 
LEDOCABPON, Detf. 



The genus BaibUia was established by Cavanilles, in (he 
seventh volume of the Analea de CieHciaa NataraJei, published 
■t Madrid in 1804, where a very full description and figure 
including the details of the structure of the flower and fniit, 
will hg found. Fourteen years afterwards, namely, in 1818, 
tbe genus was republished by M. Deafontaines, under the name 
of Ledocarpon ; but as science belongs to no particular r^ion or 
country, there seems no reason why the name of Cavanilles is to 
be superseded by the much more recent one of the distinguiriied 
French Professor, especially as the Balinsia of WiUdeoow has 
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been shown by Mr Brown to be identically the same with the 
Tridax of Linnseus* Cavanilles considered the genus akin to 
the Buiacea ; by Ruiz and Pavon it was regarded as allied to 
(Efwthera ; and by M. Desfontaines to the Oxalidea^ in which 
opinion he has been followed by DecandoUe. It is clear, how. 
ever, that in many points of structure it differs essentially from 
either of these families. I had long ago been struck by the 
resemblance of Balblsia to certain ficoideous plants, particu- 
larly to Mesembri/antfiemum vUhsum of Linnaeus; and an 
accurate comparison of its structure leaves no doubt on my 
mind of its really belonging to the same natural family, con* 
necting the latter with thfe small group of Beaumuriea. The 
decandrous flowers may seem, at first sight, an objection to this 
association ; but it must be observed, that the stamina, in some 
of the normal Ficoideay although numerous, are nevertheless 
really definite ; their number being fifteen, forming a triplicate 
of the lobes of the calyx. 

The genus having been so well illustrated by the authors 
above mentioned, and still more recently by Dr Hooker and Mr 
Lindley, it seems quite unnecessary for me to give a descrip. 
tion of it, and I shall merely content myself with adding the 
characters and synonyms of the species. 

1. B. verticiUatit, folils lineari-angustissimis margine revolutis, bracteis 
subulatis. 

Balbisia vertidllata, Cav. Anal de Cien. Nat. 7* p. 62. t 46. 
Liedocarpou chiloense^ Detf. in Mem. ASus. 4. p. 251. 1. 13. (optima). 

Decand. Prod, 1. p. 702. 
CEnothera scoparia. Herb. Rmx ei Pavon, 

Hob. in Peruvilt inter ObragiUa et Canta (Ludov. Nk^ Rwm et Pavon) ; 
atque in Chili, Dombeyy RiAm et Pavon. f} (V. 8. sp. in Herb. 

Lamb.) 

Planta suffruticosa, ramosissima, sericeo-incana, (Enoihera v. HeRan* 
ihemi &de. Folia rectihs, ut mihi videtur, simplida, plerumque oppo- 
site fasciculata, 3 v. 4, nimc tantiim 2, basl coadunata, lineari- 
angustissima, margine revoluta, subacerosa, apice mucronulo, obtuso, 
nudo, intemodiis S9e])iii8 lonffiora. Floree lerminales, solitarii, pedun- 
culati. Braciea plurimee, subulatte. 

2. B. peduncviarisy foliis lineari-oblongis obtusis plania subtils venis conspi* 
cuis, bracteis linearibus. 

Ledocarpum pedunculare, lAndL in Bot. Reg. t. 1392. 
Crucksbanksia cistiflora. Hock. BoL Mieo. 2. p. 211. t. 90. 

Hab. in Chili ad Coquimbo, Caldeleughy Crwk$hahk»y Macrae. Y} 
(Y. 8. sp. in Herb. Lamb.) 

FoUa tripl6 latiora, plana, intemodiis temper breviora. Pedunouli pariim 
longiores. Bractea pauciores, lineares, planse. Caljfx longior. 






I '[^ h Don on tfte Characters and j^ffinitkt 

DoDobey i& said to Iiave galhered hts plaat id Chile, 
there are specinieos in the herliarium of Ruiz muX 
nmrkcd from that counlry ; otherwise 1 should have been dis- 
posed to believe that some mistake had been commitled with 
respect to tliat Iiabital. The fascieles of leaves, in both species, 
L are opposite, or, more properly speaking, approximate, than 
t- Alternate, in the native specimens. 

Ill a former number <^ this Journal (January 1830), I have 
L|iroi>used to place Vivianla {Macraa, LJndl-) next to MoUugo, 
Nnd Phamaceum among the CaryopkylUa ; and having again 
ftdirected iny attention to the s " ', I sec no reason to alter 
|4ny opinion. With respect tc aphyllous calyx, and the 

mbryo being surrounded by a a, if rightly represented 

f by Br Hooker, both these characi. xur likewise in genera, oT 
whose association with the Can/oohyUea there utii be no tgues- 
lion ; for the seeds of Dianthus much more from its co- 

ordinates, than Viviania, the emuiju being perfectly str^'gh;, 
and placed in the centre of the albumen ; in which characters it ' 
accords with Linen, and it ought perhaps to be regarded as the 
contiecling link between the two familiL-s. With respect to the 
Buppoaed affinity of Vh^aniu, either to the Geraniaccie or ' 
Oxalideay I must candidly confess that I have not' been able to 
detect any. 

Cavanilles is sometimes wrong in the habitats he give^ and 
I am therefore inclined to think that the Mexican station he 
gives for Viviania martfoHa is incorrect, and that the specimen 
was collected in Chile, as it does not appear to be spnificaJIv 
different from rosea; the calyx of which is but indifferently xv- 
preseuted in Dr Hooker^s otherwise excellent figure. 

LtTZTJRIAOA, Ruiz el Pavon, son Br. 

S9A Unn. HEXANDBIA H0N06TNIA. 
OrJ. Ufat. SMILACE^, Br. 

PtrkmOMm dupUd onUne e^rllum, ptteui fiOtXt tattritMa* onto. 
IsnceoUtii, i^usulii; bUtrioMui onXia, duplo latloribus. AlMfac 8, 
hypofgrju, ^lUnctat ftamaOa brevkBliiM, dUstats, complaut^ mk 
memMUMCctt onikr* erect«^ lon^ Unnuci^ oMubb, Ubeulare^ bad 
a^ttat* : IbmiBi ptnllelis, IcniptudiiulUa deUaeentibn^ tMd [mduo- 
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(lispennia. iSinatJia onmpreMa, hiteacentia, bani interlore umbilico iu- 
Rtnicta, bine carinata, inde plana, latere exteriore convexiuacula, sul- 
cata : <Mto simplex^ membranacea, nudeo arct^ adhserena : aUumtn du- 
rum, ceUulosum 1 Embryo parvus, axilis. Radkyla ab umbilico remota. 
Planta (Chilensis) wfftuAootaj P^ arlwrum irvneotf wM>r« Hedere teandens 
ei ra(Scatu. CauTia terea, %t\fenU tquamis (foliomm rudimerUis) emarcUKa 
ffiumaceU itutruchu. Rami ietragom^ JUanum^ amnohUi^ anffulis elevoHi* 
Folia aUematim disHehOy brevisaim^ petiotaioy lanceoUUOy tnlrfferrmuty apiee 
mueronuio eaUoao, emrHlagineaj gkUmt, 6-18-fi«roto, petlohrum coniorHone 
Mubreaupinata ! polliearia v. InpoUieona : nervis airieiiay paraiUHay tUrinque 
prontinttiia, ramulia tranavaraisy eonnexia, Flores in ramtUorwn apioe aqua- 
mia (folwia abortwia) aearioathmembranaceiay vagmaiUUmay fiutia munikmimy 
tuciliareay aubgeminaUy pedunculaii. Fedunculi tint/fert, JUiformeay medio 
artieulaH, undalea. Periantbium aUndo4uteacen8y uH cftm ataminilma atylo^ 
gtte puficHa lineolisque rtibria notaium, Bacca rubroy magnitudme Cerasi 
s^lvestris. 

1. L. radicans, Rium ei Pavon FL Peruv. ei ChiL 3. p. 66. t. 29& 

Hob, in Chili svlvis et nemoribus ad Colium et Palomares, Rwm ei 
Pavon, F7 'Floret Septembri et Octobri. (V. s. sp. in Herb. 
Lamb.) 

Obs. Luzuriaga, Br. genere omninb diversa a planta Chilensi. In Ij, cjm 
mosd, Br. foliola perianthii subsequalia, filamenta Riroplicia subcapiUaria, 
loculi antherarum vix basi product!, stylus filiformis plurimhm grad- 
lior, p^unculus sub flore articulatus, testa seminis atra Crustacea. 

In Callixen;^, Juaa. cui proximo affinis, periantbium 6-phjllum, pa- 
tens, deciduum, foliolis exterioribus partim angustioribus, stamina baai 
foliorum inserta, altemis pariim brevioribus, mamenta dilatata comphu 
nata, apice attenuata acuminata, antbene lineares incumbentes, ovanum 
globosum triloculare membranaceum, ovulis in axi loculorum simplici 
ordine numerosis, bacca globosa rubra pisi magnitudine subdispcrma^ 
semina ovoidea, hinc gibbosa, fulvescentia erecta apice chalazft tuberculi- 
formi instructa, testa simplex tenuissim^ membranacea leviter ruguloea, 
albumen magnum comeum solidum, embryo in regione umbilicah cvlin- 
draccus, albuminis dimidio vix Jongitudlne sequalis, curvulus baa ob* 
tusus. 

LAPA6ERIA, Ruiz el Paum. 

Syai. LUm. HEXANDRIA M0N06YNIA. 
Ord. NaL SMIUlCEiE, Br. 

PeriaiUMum 6-phyllum, tubulaUvcampanidatum, petaloldeum dedduum; 
folioiia 3 ejtterioribua lanceolatis, acuminatis; inieriorUma longioribuay 
cuneato-oblongis, mucronulatis, nervosis, nervis reticulato . ramoria. 
Stamina 6, ina^ualia, foliolorum perianthii baai inserta ; exteriora 3, bre> 
viora: JOamenta subulata, glabra: anSkerm longae, basi subsagittatft in. 
sertse, erectse, biloculares, auice obtusK : heuiia parallelia, longitudinali. 
ter dehiscentibus, basi pauil6 productis. Siffhu elongatus, triqueter, 
glaber. Stigma davatum, obsolete trilobum. Baeoa oblonga, obtua^ tri- 
gona, trisulca, trilocularis, poljsperma. Semina angulata. 

Planta (Chilensis) nf^Vu/ieofo, tcandena. Caulis iereay Jtexwrnuy minut^ tube r 
culatuay inferni aqmrnUa (fokia aborihna) aoarioaia phtrimia inatruoiua. lUu 
muli vir entUi aquamia ovatia aeuminaiia Juaoia imbricaiu Folia altemoy 
petiolatay cordato-^longOy acuminatOy intgerriauiy b^nervtOy coriaeea, glabrOy 
margine Ueviay cartilagineoy exakcatione retieuiato-venoaa ! aeaqui v, tripoUL 
carta. Petioli brevinimfiiy auprd planiy baai dHatoH. Flores in ramuUrum 




Characters and Amities, ^x. 



, iit TtinW oHIIam. PeduncuU 
apict <lUali%lo-Jiict>idfo cmn Jbtrr arlimlati, iracCnt 
I, Htpi KiiritmJi, nunc oKli filiii muffin anrimUilmi, fyifU, 
mliinvolvla-vaginanlihut munilL Periinthluin bipelikerr, rMrum, i>M|i 
albo-maeiiiatuiri. Bacca oilonsa, palBda, pmdula. 

1. 1,. roBOi, Rni* el Fofon Ft. Pcruv. el Chtl. 3. p. lifi. t. 30?. 

Ilab, Id Concf'ptioQla CbUensiuin Rere ei luta- proTindarum i^IfI* 
per orbures «l fruticea scunitens. Auu tl Povm, CaJdrlmfih, P. 
P. King. }•) —• Floret ■ Ftbruario ad Maium. I'cmaeuit Copt- 
hue. (y< »■ ip. in Herb- Lamb.) 
Ob8- Fructds jiulpa dulda eat el incolia (rratiasinui. Ridix aditrilk 
gens atque loco SarBB|iuHUiie usus eat. In I'bilcaiS prosiml pni' 
onthii decldul foUola 3 extcriorn ellipltciutliiong* tnticronuUta tneuA 
braoacei csl^dna, ioterinra G : " ..iora cuneala mucronuUt* peM-f 
loideoi sUniina Ci subipqtit )ineare» inriiuibentea, strt' 

fc^ stamlnum lonffitudinc ■. itatum Uviter trilnbiiin, I . 

reflesu, avajium ti , avulls numerosu. DiSertal 

Lapageriil pnKdpui eitenoribut 8 brevibtu aUft * 
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The limits which ; 

■ly ill-defiiiiu, i-f ■■■ 
ilk all of them, tl 
Beric distinctions can be obtained, 
ooaisideration apjKrtiiin to the grr">> 
come 00 near to the Asphodika, 
io iinllo all those whose fruit is a 



pB of the Liliaceous class 
ations of structure being 
; L-ertain beyood mere ge- 
le four genera now under 
^milacett, many of which 
I have formerly proposed 
.icrry under the name of 



Atparagtic*, as it is clear no certain characters can be derived 
from the conustence of the testa, which is found to differ much 
in genera otherwise intimately allied. In Jsphodelut, ABiumj 
Omithogaium, Ruscua, Smlax, and ConvaBtuia, the testa is 
simple and membranaceous, and the albumen fleshy ; while in 
Aiparagui, Dracana, CyaneUa, AnAericum, and Tu&ag^a, 
the seeds are furnished with a crustaceous coTering and carti- 
laginous albumen. Much has been said re^wcting the dispoei- 
tion of the nerves, in the leaves of tnonocotyledonous planta, 
as affording a good characteristic mark of the class; but the 
whole of Aroidea, and several genera belonging to other families, 
afibrd striking exceptions, and in that respect do not difier es- 
sentially from the Dicotyledonea. 

(To be eon^mitd.) 
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Account qf a Wooden Suspensioii-Dlal used in the Alps and 
Pyrenees. By Owen Stanley, Esq. R, N. With a Figure. 
Communicated by the Author. 

\I/hi8 litttle wooden instrument is used in the neighbourhood of 
Baiege in the Pyrenees, and there it is called the Barege clock. 
Calculated for that latitude, it was a mere object of curioaty in 
our latitude ; but conceiving that it might, if the shadow points 
in the curves could be calculated for any latitude, become an 
article of general use and ready sale, my friend the Rev. Mr 
-Stanley, who sent me specimens of these dials, and suggested 
what has just been stated, transmitted for the Journal the fot 
lowing notice of the prindple and mode of construction of the 
instrument, drawn up by Mr Stanley, one of the officers of Cap- 
tain King^s exploratory expedition, which is here subjoined. 

Cylinder CKB, Fig. %. Plate III., is suspended from the 
point C by a thread, when the line AB (which is at right angles 
to AD) will become horizontal, and ccnncide with the visible 
horizon ABH. 

The gnomon or index is fixed into the moveable head of the 
instrument, so as to revolve round the cylinder at right angles 
to its axis. 

The dial is used as follows : Turn the gnomon round until 
it is immediately over the line denoting the day of the mcmth ; 
let the cylinder hang freely from the point C, and turn it round 
until the shadow of the gnomon falls on the line immediately 
under it, then the end of the shadow wilt mark the hour by its 
position with respect to the hour lines 2 £, 3 F, 4 6, &c. 

Constructioti. — On the cylinder draw 18 parallel lines, at 
equal distances ; the extreme line at one end representing the 
si St of December, at the other end the 21st of June, and the 
intermediate lines every tenth day. On the line representing 
the 21st of June, from the line AE, with a radius equal to the 
length AB of the gnomon, lay off the tangents of the surfs al- 
titude corresponding to the hours 4, 5, 6, &c. the declination 
23, 30, and the latitude of the place, (which altitudes may b^ 
taken by inspection from Lynrfs Horary Tables). On the next 
line to the right, which will represent the 11th of June or the 
1st of July, (because the sun will have the same declination o^ 

JULY— -SEPTEMBER 1881. T 



288 Extract of a ktUrfrom Ih TunibuU Christie 

those days), repeat the former operatbn, using the sun^s de- 
dhstion oorrespoodiDg to the 1st July in the computation ci 
the altitudes ; do the same at all the other lines, and through 
all the pcnnts thus determined draw the hour lines 2 £, S F* 
4 G, &c and the dial will be completed. 

/Vo^— The line AB is made to coindde with the line AH, 
6r the visible horizon in the constructiixi ; let S represent the 
aun, then the angle SBH is equal to the sun^s altitude. But 
the angle SBH is equal to the angle ABE, to which AE is 
tangent, at the radius AB. But it b evident from the figure 
ihat AE must be the length of the gnomon^s shadow when the 
sun is at S, and as the point E is the tangent of the stui^s alti- 
tude at 2 o^dock, the contact of the point of the shadow al that 
line must be the hour required. 



Eair^ct of a letter Jrom Dr TumbuO Christie to Professor 
Jamison regarding the Bone Caves qfPoXermOy (J-c. 

Mt Dear Sm, Palermo^ Sist May 1881. 

JN OTwiTHSTANDiNG all the classical interest of Italy, I saw 
nothing in it that gave me more real pleasure and satisfaction 
than Vesuvius, which I saw to great advantage. To a geolo- 
gist, liis first view from the summit of that beautiful mountain 
is one of the greatest pleasures he can expect to enjoy in this 
life, and I saw it to perfection. It was exactly in such a low 
state of activity as to enable us to walk down into the great 
crater, and round the summit of the internal one, which was 
thrown up in December last year, and which is at present only 
emitting smoke, and occasionally a few ashes. It has now an 
elevation, I should think, of about 300 feet above the bottom 
of the large crater; and the highest point of the mountain, 
which is on the north edge of the latter, I calculated, by a 
angle barometrical observation, in connection with one made at 
the same time at Naples, to be 36T7 feet above the level of the 
sea. 

Hitherto I ha\e looked upon my journey merely as one of 
pleasure. It is from this place that the real business of my 
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tour will commciice, and that I will begin to make obsenrA- 
tions formyself. I have already seen much to interest me in 
Palermo and its environs. The town, which is handsome, con* 
taining two magnificent streets which run at right angles to 
eadi other, and many fine public buildings, is situated in the 
centre of a beautiful bay, yAixSi opens to the north-east, and k 
flanked on both ndes by steep rugged mountains coming doae 
down to die shore; behind it extends a rich plain, bearing 
olives, figs, vines, a profusion of. oleanders in fiiU flower, the 
ab^ the cactus, and other plants of a hot climate, and fields of 
com, great part of which is already cut ; and this is endrded^ 
at the distance of from one to two miles from the shore, by a 
fine amphitheatre of steep rugged limestone hills. The whole 
phiin is composed of horizontal beds of the newest tertiary, or^ 
if you please, quaternary sjrstem, containing in many places 
numerous shells of existing Meditaranean species. The hills^ 
some of which have a very conaderable elevation (I should 
suppose at least 1500 feet), consist of magneaferous limestone, 
and, like the dolomites of northern Italy and Grermany, present 
scarcely any trace of stratification, but are split, generally at 
very high angles, by numerous r&kt&y and posscaang in many 
places the cellular and fissured structiue of true dolomite* 
They contain several caverns at no great distance finnn Palermo, 
in some of which bones of the large extinct dihman quadrupeds- 
have been found. These were for a long time bdieved by the 
good people of Palermo to have belonged to the andent raoeof 
j^ts who inhabited this island in early ages ; but upon the 
discovery of their being really the bones of dephants and hip-- 
popotami, they contended that they must be the remains of 
these animals killed in the Roman games, and it was only latdy 
that Cuvier^s report upon a coUecticm which had been sent to* 
him, forced them to adopt the orthodox creied of their anti^diln*' 
vian origin. A memoir on one of the caves has just been pub- 
lished by S'^poor Sdna^ Professor of Natural Philosophy in the 
University of Palermo, which contains an accurate, aldiough 
not a very clear, description of it, and requires many additional 
details to make it of value to the geological reader. I have al- 
ready examined the caves, and have found them to possess the 
greatest interest. They must be referred to the bone breccias 
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which occur so commoDly along the shores of the Mediterra- 
nean, rather than to the true caves, such as those of England cnr 
Crermany. The most important is the Grotto di Santo Ciro^ 
about two miles to the south-east of Palermo, for the bone 
breccia is there found in connection wkb the recent quaternary 
formations containing Mediterranean shells, which it distinctly 
overlies. The quaternary beds extend up to^ and even a coo- 
aiderable way into, the interior of the cavern, and the breccia 
not only covered them within, but is still seen extending a oon- 
siderablc way beyond the mouth of the grotto, and forming, 
along with blocks of limestone, a sort of talus, which slopes 
from the side of the hill to the plain below. There are various 
other curious facts connected with this very interesting dcpoMte^ 
which will bear closely upon some of the prevailing theoretical 
views regarding these recent formations, but whidi I must 
unavoidably reserve for my notes on the geology of Sicily, 
which I propose to send to the Geological Society of London 
from Malta, after I have completed my journey through this 
island. 

June S. — I have just returned from visiting another deposite 
of bone breccia about four or five miles from here. Like the 
former, it is partly within, partly on the outside, of a small cave 
in one of the limestone hills ; but there are no quaternary beds 
near it, no marine shells, no holes drilled in the limestone by 
lithodomi such as arc seen in the other, in fine, no indications 
of the sea having been there, so that it probably had its origin 
under different circumstances from those which accompanied 
the formation of the breccia at Santo Giro, and the comparison 
of the two, therefore, becomes interesting. 

I intend to start from Palermo to-morrow, and to go by way 
of Termini, Cefalu, from thence through the centre of tb& 
island, by Castra Giovanni and the plain of Catania, to the 
eastern coast ; after which I will ascend Mount Etna, and then 
go to Cape Passaro, whence I shall cross over to Malta. Du- 
ring this excursion I hope to have an opportunity of observing 
the relations which the formations of Sicily bear to the lines of 
elevation, and if possible to place these in connection with the 
great lines of Elic de Beaumont. 
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On ih€ Magnetic Properties qfihe Rack on the Summii of Ar^ 
ihur's Seat. By Mr William Galbbaith, M. A. Com^ 
muoicated by the Author. Plate III. Fig« 9. 

It has been long known that rocks impregnated with iron-or^ 
exert an influence on the magnetic needle, not only from th^ 
iron which they contain, but also from portions of the natural 
magnet imbedded in the mass. Basaltic rocks, in particular, 
are frequently possessed of this property. One of the oldest in- 
stances in this country recorded, so far as I know, is the rock 
on which Dumbarton Castle is built. This circumstance is no- 
ticed in Buchanan^s History of Scotland*. Professor Anderson 
of the University of Glasgow, made repeated experiments on the 
magnetism of this rock, and on the direction of its poles. On 
the south side, near the top of the western peak, a large exposed 
rock has been pointed out, on which many experiments have 
been made, and from its situation is probably that alluded to 
by Buchanan. It has been asserted by Mr Drysdale, the mas- 
ter-gunner of the Castle, that it extends its influence to the op- 
posite shore of the Clyde f. 

* In superiore arcis parte ingens est saxum Magnetii quidem ItqAdU^ sed 
Ita cseterse rupi coagmentatum et adbserens ut commiasura omnino non ap- 
pareat. Liber zx. sectio 2S. 

•f The first distinct observations concerning the magnetic polarity of 
rocks, were made by Baron Humboldt in 1706. He noticed it in a serpen- 
tine rock on the Haidbeig^ near Celle^ in the country of Baireuth. It was 
afterwards observed in many other rocks^ such as hornblende-slate, porphyry, 
trachyte, basalt, &c. It is apparently confined to mountains containing mag- 
netic ironstones, altliough the quantity of this admixture in itself does not 
limit the intensity of the property ; as, indeed, it shows itself with different 
purely magnetic ironstones, in the greatest variety of degrees of strength, 
cmd there are some of these which show no magneto-polar action. Neither 
.is there any regularity in the position of the axes either in one and the same 
mass of rock in general, or a fixed correspondence in the position of tiiese 
axes with the direction of the strata of the rock& Bergmeister Schulze of 
Duren, in an excursion in the £ife^ a region of grey wacke and basalt, ob- 
served firom the top of the NUrbuig Mountain (a basaltic cone 2000 Prussian 
Sdet above the level of the Rhine), on an elevation in an eastern direction, 
something resembling the ruins of a building. Instead of ruins, however, he 
found it to be two small rocks, about three feet distant from each other in 
their diagonals, about six £eet high, with bases not fiir from three feet square; 
one of them was six long and three feet broad ; the other was a little shoiter 
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Doubtless amilar rocks will exert the same influence; and as 
there is some analogy between this rock and Arthur'^s Seat, it 
should have occurred to geologists that the same consequences 
might have been expected, as have latdy fallen under my own 
observation, though previously, so far as is known to me, few 
accurate observations of the kind have been reonrded. 

On the evening of the 10th of August 1831, I took a walk 

but broader. Both rocks were stratified, with a dip (^twelve dc gi i eci, and 
parallel to the basaltic range on which thej repoaed. On presenting a mag* 
netic needle to them, it was sul^ect to sudden and violent changes. The cir- 
cumference of one of them attracted the north pole through half its extent, 
but repelled it for the remainder. The manner in which the needle was "af- 
ibcted by the other rock, may be understood by drawing a line lengthwise 
through the centre of the upper plane of the rock, and another crosswise 
through the same plane, so that the point of contact shall occupy the centre 
of the plane ; the north pole of the needle was attracted at the extremities 
of the longer line, while the opposite pole was attracted at the extremities of 
the shorter one. 

M. Reuss of Bilin, observed the same property in a mountain of da^ 
greyish-black basalt, finee from magnetic ironstone, in the Mittelgebiigew 
The mountain, 1800 feet high, is covered with wood to its summit, and pre- 
cipitous on all sides. Its polarity is so great, that the needle at its eastern 
foot was moved 40®, and at the summit itself 90^ W. At the western fbot of 
the rock, the contrary was the fact ; but the polarity is shown not only in the 
whole mass of the rock, but likewise in the larger detached pieces, and even 
in the smallest fragments ; the north point of the needle being at one end 
distinctly attracted, and at the opposite end as distinctly repelled. 

Many years ago, I noticed this property in the trap-rocks of the Island of 
Canna, and in other trap districts in Scotland. A late writer remarks, that this 
magnetic influence is occasionally limited to a space of three or four feet ; 
but it is sometimes also extended to distances much more considerable, so as 
to produce a decided effect on the variation of the needle. There is no doubt 
that it has, where imobservcd, been a frequent cause of error in maritime 
surveying, as well as in surveys on shore, where the compass is used for the 
observations, or when the position of the theodolite is regulated by the needle. 
Independently of the local disturbances produced in the Western Islands by 
the vicinity of masses of trap, there is a general irregularity of the magnetic 
variation prevalent throughout the western coast, produced, doubtless, by 
the combined influence of the larger tracts, whether of trap or of other rocks. 
It is sufiiciently sensible at sea to diminish materially the use of the compass 
in navigating these islands ; fortunately that instrument is not often wanted, 
as it rarely happens that some land cannot be seen. At a period when the 
general variation was stated at 2C° west, it was found to be 19° in Loch Ryan, 
36' on the east shore of Skyc, and 21° near the Craig of Ailsa. The trials on 
land were made with a needle elevated as high as possible above the surfiicc. 
—Editor, 
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to tlie top of Arthur^s Seat, and, in order to look out for the 
summits of some- of the mountains in the Highlands, I deter** 
Hiined their bearing previously, so that, by means of Scbmalcal- 
der^s surveying compass^ I could find their directions, referred to 
some near fixed object, and would be enaUed to examine the 
hanzaa in the proper line of bearing, whenever the weather was 
dear and highly favourable for distant views, required in such 
cases. On placing the compass, however, cm what was thought 
a convenient place of the rock, I was struck with the remarks 
able deviation of the sight vane of the compass from the direc- 
tion in which I knew Benlomond should be found. On re- 
moving the compass to a oiflFerent position, the card was com- 
(detely reversed, the north pointing to the south, and the south 
to the north. The compass was then carried to different points 
of the rock, where it still showed remarkable anomalies, the 
north point of the card deviating sometimes to the west, some- 
times to the east, and at other times it stood nearly in the me- 
ridian. It was then resolved to make a more complete set of 
observations on some future day. 

On the 12th, the following table, derived from a mean oi 
two sets of observations by different compasses and different 
observers, was completed. The one with Schmalcalder^s com- 
pass, employed by myself, the other with a new surveying 
compass by Mr Adie, and used by my friend Mr James Trotter, 
who assisted me in making the necessary observations. The 
angles are the bearings of the dome of the New Observatory, 
and are marked to correspond with the same letters in the ac- 
companying plan of the small rock on the summit of the hill, 
on which the observations were made. 

To obtain the true direction of the meridian, Mr John Adie 
found, from observations with the new astronomical circle, on a 
stone pillar terminating in the dome of the Observatory, that 
the highest point of the rock bore S. 49* 11' E. 

Also the line A Q, 31 feet in length, from which ordinates 
were drawn to the different points where the observations were 
made, formed an angle of 98^, with the magnetic meridian at 
the point Q, that is, the point A bore N. 98^ E. from Q. 

Hence the position of the north point of the compass at each 
point of observation may be found, and a few of the more pro- 
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nuDent are luid down ou the plan. That marked with a fleur- 
de-lis denotes the true north, and Obi", the direction of the Ob- 
MTTStory. 
I* Table if Bearings of the Observatory. 



A. 


V. 108- a- E. 


o, 


N. aoi' ncE. 


N. 


.N-sao- o'E. 




R. 


. 332 


H . 




(> 


li K 




C. 


a 30 


r . 


865 


V . 


B 7 




D. 


. 318 30 


K. 


33 Si 


Q 


345 30 




K. 


133 45 


1, . 


337 


R. 


3 3i 




V. 


lie 10 


M. 


. 162 30 


8 . 


14 23 





From nn examination of the tabic, it will appear that the 
peatest deviations take place at the points A, E, F, G, U, and 
ly. In this case, a reference may he made to the plan for the 
,|lurpose of giving a more distinct conceplion. 

The more remarkable anomalies, it appears, take place at the 
points G and H, where the needle is almost completely reversed. , 
U'bis shows that the portion o{ the rock imdcr the compass 
itberc possesses the property of a natural magnet, having its 

eles nearly in the direction of the meridian, — the north pole I 
Ing towards the north, and the south pole towards the south,,! 
Uucc, by a well known law in magnetism, the opposite poles 
tract each other, while the some poles repel one aDother. 
. I have been more anxious to aDnOuDce this fact, &» the pur- 
pose of calling the attention of geologists md others to tt, than 
to trace all its consequeaces, which must be left to future obser- 
vatba and research. 
%* On the !i7th these expeiimenta -wexe repeated, and tbe 
results confirmed, by M. £. G., a friend of the author. 



On the Proximate Causes if certain Winds imd Siorvis. By 
Professor E. Mitchell, University of North Carolina. 
(Continued from page 179-) 

(^ AePneabnt Movement t^ the Ai'm Wmdt and Slonu. 

Xt may be oi use, before proceeding to account for the general 
facts stated in the commencement of this paper, to turn our 
attention to the general theory of winds, and the causes by 
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which these movettieiits in the atmosphere are generatedr This 
theory is iirdeed abundantly ample and familiar to philoso- 
phers, but too much neglected by them when treating of meteo- 
rological phenomena. Let AC, BD be two adja- A 
cent columns of air, of which AC rests upon a 
sandy plain, and BD upon a forest or some other sub- 
stance at D, less susceptible of being heated by the 
flunks rays. Let if^ ix, fi^he corresponding strata 
of the two coluknns, of equal thickness and eleva- 
tion. The pressure on the opposite sides of the 
plmn separating the two columns at i and v, will 
in the first instance be equal ; but the portion $ of 
the column A C being heated by its contact with 
the hot sand at C, will be expanded so as to fill 
both i and a part, greater or less, of i. The strata 
of air lying immediately above, will be lifted up 
out of their natural positions i into fi^ and fi into «. 
The elevation will not be extended to the whole 
column, but limited to its lower strata, it being in 
all cases the effect of the expansion of a given portion of air, 
to produce a condensation and displacement of the air in its 
neighbourhood, to which the immediate effect is confined : } will 
therefore be condensed, and at the same time lifted into the po- 
sition /8, where, exerting in the direction of 4 the same pressure 
as when in its original situation, this pressure will not be fully 
counteracted by the elasticity of ^, but a part of ) will flow into $. 
Up to this time, there could be no motion in the lower strata i 
and V, the original pressure upon each remaining unchanged ; 
but as soon as a part of ^ flows into ^, the pressure upon i being 
diminished, and the pressure upon f increased, i, the lighter, will 
give way, and r move in to supply its place. At the same time 
}, now in the position tf, will descend into a. By a continuance 
of the motion it will sink to r, pass into i, and being heated 
there, will ascend into its original position i. The air thus set 
in motion, retaining the momentum it has gained, and receiving 
a new impulse from time to time, a horizontal whirlwind, mov- 
ing with greater or less rapidity, will be formed. A person 
living at the foot of the columns at C and D, and having no no- 
tice of what is going on over the earth^s surface, in the direc- 
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lion ". A simitar motion of air, but in an oppo&ite iliiucliuui 
will be produced by the condensatioa of the air at i. 

In evu-y case of wind, the primary movement b upwards of 
downwards in a vertical pliun. Of this the horizontal curreol 
^t at die earth's surface, is only a secondary result. It is not 
pos^blc that it sliould be generated by lliose causes which aSecfc 
the condition of our atuiosphere, except according to the me* 
ihods Iicro represented ; and we are warranted in laying dowa 
&e following proportion : The pktnomena tjf^ninds and stomt 
arc the rvsuU of a vorte-r or stfratory movemcnl, generaVi/ of 
no great extent, csttJf/lsfted in thai region of the atmosphere 
teiiere they prevail. 

To such i>ersons as have been much conversant w'vlh writings 
en the subject of meteorology, no apology will be necessary for 
. ihe formal enunciation of this proposition, and the subjoined 
illustrations. Ttiey must be well aware that winds are generally 
.^okeu of as long aerial rivers. Bowing from one part of the 
earth's surface to another, with scanty and imperfect, If there 
are any, notices of the fact, that thei/ ome ilieir existence to 
thcr movefnent of Vie air at right angles to their oicn course. 
These obscure and erroneous views of the nature of that motion 
of the air which constitutes winds, seem to pervade most of the 
meteorological speculations of an individual holding a high rank 
amongst tlie philosophers of the ag&— Mr LesUe of Edinburgh. 
See his investigation of the cause of the oscillaUons of Ihe mer- 
cury in the barometer, and his illustrations of the Huttonlan 
theory of rain, — that it is produced by the minglifig of air <^ 
different temperatures, charged with moisture, referred to by 
Flayfair (Outlines, vol. i. p. S16.J with approbation, as contain- 
ing a correct exhibition of the rationale of falling weather. 
*■ To expliun the actual phenomena, we must have recourse to 
the mutual operation of a chill and of a warm current driving 
swiftly in opposite directions, and continually mixing and 
dianging their conterminous surfaces*.^ (Leslie on Heat and 

■ TU« piwiHB appMn ■ second time, without tsj altentloa of the luiguage. 
In Ihe article Meteorology, drawn up by the same author, fbi tike Suppleiaait 
to the Encyclnpa^dls Britunnlca, ten yean after the publication of the ocMunt 
of experimentB respecting heat and moUture; so that heieema to regard thb 
theory rilher as not admitting of, ci not rci^uinng, an; correction. la the 
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Moisture, p. 139.) If tlie two currents come from opposite 
directions, the motion of both will be destroyed, or one will 
drive the other back before it, along its finrmer track. In either 
case, there will be a mixture of the different portions of air only 
at the plane where they meet ; and this will be altogether ina* 
dequate to the production of a copious rain. If their altitude 
be different, so that the one may glide past the other, but in 
immediate contact with it, there will be a more considerable 
mingling of the two, but still not such as is commensurate with 
the effect observed. 

This hypothesis is besides encumbered with other difficulties. 
Where shall we find the cause or causes that shall set two cur* 
rents in motion, in opposite directions, and make them flow on 
amicably together, and in contact with each other, for hundreds 
of miles ? If they are of nearly equal coldness, no conridcrable 
effect will follow from their mixture* If they differ greatly in 
thar temperature, thdr specific gravity will be so widely diffe- 
rent that they will separate, the lighter flowing above, and the 
heavier below. If we suppose that combination of circumstances 

fifteenth volume of this Journal, at p. 12, is an << Hypothesis on Volcanoes 
and Earthquakes, bj Joseph du Commun, of the Military Academy of West 
Point.** It has the stamp of originality, and no one who reads it over will 
doubt that it is the result of the unaided operations of his own mind ; but if 
the author of that paper will examine this article of Leslie's, in the Encydo- 
peedia, he will find that he has been anticipated in all the points of his hypo« 
thesis. Indeed if the writer who has furnished an analyns, with critical re- 
marks of Professor Leslie's speculations for Brande*s Journal, is to be be- 
lieved, it did not originate with him, but with an individual whom we should 
hardly expect to find engaging in this kind of speculation^— Dr Southey, the 
Poet-Laureate. 

^ We think this the wildest conceit that has ever figured in a sober work 
on philosophy. It throws Bishop Wilkin's sdiemes into the shade, and seems 
to rival some uf Mr Southey's oriental fictions^ firom one of which, the Doun- 
daniel Cavern, it is manifestly borrowed. We shall not consume our readers* 
time with a serious refutation of this shower of atmospheric tdT'drops^ pushing 
themselves down the watery abyss, from five and a half miles beneath the 
sur&ce to the very bottom. Nor shall we alarm their fears for the respiration 
of posterity, when this unceasing operation shall have smuggled the whole 
atmosphere into its submarine vaults. We shall merely congratulate old 
Ocean on the possession of this soft, elastic, and self-acyusting pillow. To 
complete this new Neptunian theoryy Mr Leslie should have shewn how, when 
this pillow becomes over.<tufi*ed, the surplus air could be squeezed out, as 
occasion required, through one of Plato's spiracles, to inflate the bellows of 
the Cyclops.".W(wnki/ /or October 1822, p. 177-& 
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which, according to these views, would produce a condensalion 
of the moisture of the atmosphere to happen occasionally, it 
could nol, like the fall of rnin or snow, be an every-day occiir- 
lence. But if (he air has commonly, in storms, a vertiginous 
.atotioii, the difficulty vanishes at once. The warm strata at 
|i|b« surface will be carried upwards, and the cold strata brought 
Upwn from above, and as perfect a mixture of air, of very dtffe* 
pynt temperatures produced, as any theory can demand. 
,, Franklin draws his illustration of the movement of the air, 
'during our north-east stomis, from that of the water in a canal, 
[vben the gate by which it had jireviously been confined is 
■tttsed ; and, with his views, those of Dr Hare appear nearly to 
iCDindde. Dr Hare appears to regard the warm moist air that 
'rifles from the surface of the Gulf of Mexico, as (he repository 
from which the lain and snow are derived, the precipitation be- 
ing caused partly hy a diminution of capacity, undergone by it 
in consequence of its rarefaction as it ascends, and partly by its 
jpdroixturc with the under current of cold air that comes in from 
Jbe north-east, whilst it blows in from the south-west. The ac- 
- curacy of these views may be questioned on a number of difTc- 
Rot grounds. 

1. The precipitation arising from a change of capacity produced 
by rar^ction, must be confined to the immediate neigfabour- 
liood of the gulf, where the ascent and rarefaction take place. 
The rmn and bdow descending upon the middle and nortbem 
States, must therefore be ascribed simply to the lower tarface or 
stratum of the upper current of warm air flowing towards the 
nortb-esBt, and the upper Btratum of the current of cold air 
coming from that qtiarter. 2. The objection just stated to the 
doctrines c^ Mr Leslie, as advanced in bis illustrations of the 
Huttonian theory of rain, applies with great force here. The 
source of refrigeration is altogether inadequate to the produc- 
tion of the effect ascribed to it. Dr Hare remarks, that by 
every fall of snow, twice as much caloric is liberated as would 
be yielded by an equal weight of red hot powdered glass. But 
wA only is the amount of rain or snow falling during a north- 
east storm very great, but the weather itself often becomes in- 
tensely cold. Let it now be supposed, tliat the north current 
•of air continues to move at the rate of thirty miles an hour, and 
the upper south-west current at the same in the t^posite di- 
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rection for tweuty-four hoursv The average velocity of the 
wind during these storms never exceeds this estimate of forty- 
four feet per second, — ^probably it never reaches it"*. The residt 
will be umply that of brining the air overhanging the eastern 
part of Maine, and that overhanging the south-western part of 
Greorgia, into contact with each other over the state of Maryland. 
The effect would be gradually produced, but the total amount 
would be the same throughout the whole length of the Atlantic 
coast, with that arising from an instantaneous application of the 
und^ stratum of the air resting upon the Maine, to the upper 
stratum of air resting upon Georgia. But this would be alto- 
gether inadequate to the determination of a fall of snow several 
inches in depth, and of weather at the same time intensely cold. 
It is also to be remarked, that there is often almost a calm 
when the rain or snow commences. It is only gradually that 
the wind makes itself felt and rises to a gale f . 

3. There are good reasons for doubting whether there be any 
considerable transfer of the air from the north-east towards the 
south-west, during the prevalence of a north-east storm^ Sup- 
pose a source of heat and rarefaction to exist over the Gulf of 
Mexico ; that the air overhanging it ascends ; that the air of 
Geor^a on the Carolina side comes in to serve its place, and the 
whole line of the Atlantic coast is affected by the drain esta- 
blished in the south-west quarter. We might look for the fol- 
lowing results. The wind would be most violent in Georgia, 
and would continue to prevail there, until the cause of heat and 
rarefaction was removed from over the Gulf. In the States more 
remote, the wind would be feeble in proportion as the distance 
was greater, and in Maine would be hardly felt at all. The 
storm would cease when the cause by which it was produced 
had ceased to act, and at nearly the same time throughout the 
whole tract of country swept by it. The simplest doctrine of 
equilibrium as applied to elastic fluids, force these conclutdons 
upon us. But the storm is found in fact to be as violent at the 
north as at the south. It proceeds and is over in Georpa, and the 
sun is perhaps shining there at the time when it is exerting its 
utmost fury in Maine. 

. * See the different tables of the velocity of the wind. 

. t Vide MitcheU*s account of the NE. storm of February ISOiS, in the 
Philosophical Magazine, yoL xliL p. 273. 
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'"X MB' account for all the plienomcua, only by £up[>o^ii 
iWt < TDitex or horizontal whirlwind, or rather a succession 
tt-'itUtf' is established In Georgia^, and passes gradually OT-er 
AV^Ihbed Stales. The existence of such a vortex creating 
'il'Wiadlirom the north-east at the surface of the earth, is ob- 

'vhwdtyllot incompatible with an actual transfer of the whole 
HutfilUhe atmosphere, incumbent upon the United States from 
"<iie'' * iil LUi -west. It is probable, however, that the transfer 

' ii'llkMB the north-east. The warm air of the ocean saturated 
iMl'ttiokture is in this way brought over the land ; it is lifted 
-Ij^-'iIh)' vertiginous motioir that has been created, and pro- 
jteiltd ' along the coast into the upper regions of the at* 
wHtf/bUC, and the intensely cold air of these regions brought 
Mm lb the surface. It is believed that in tliis way, and in 
Afr^«AMS we can account for the phenomena of our north-east 
ItBtm. A (C) D B 

jDdll^ a nine days' passage from New Vork to tlic Capes of ' 
JfltlfBimi in the summer of 1829, I had ample opportunily of i 
iRiMlHAK the movements of the air during the pre%'alencc of ! 
llMle'^^t baffling breezes by which the ocean is occasionally 
swept in calm weather. The water is seen roughened by the 
wind in the direction from which it is afterwards found to blow, 
aa at C, every other part of the ocean probably, except the 
tract immediately about C, bemg perfectly smooth. It is calm 
at A beyond the place of the breeze, at B the place of the ve^ 
sel, and in the intermediate space at D. The roughness gra. 
dually approaches the vessel, reaches it, £lls the saila for a mo* 
ment, and passes by. How are these appearances to be ac- 
counted for? It is not a vacuum at B that urges the breeze 
ferward, for tliat would set the air overhanging the whole in. 
termediate space, that at D for instance, in motion, before thore 
would be any movement at C. The e^t is not produced by 
a portion of condensed air seeking to expand itself, as that 
*oiild swell and escape equally in all directions. But upon the 
suppositiott of a vortex rolling over the surface of the ocean, 
the explanation is simple and easy, . 

The following statement, qtuted 1^ Daniell from the " Ac- 
count of the Arctic Regions," of a fact af^Kirently of common oc- 
currence in those latitudes, pUces in a clear and strong light the 
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ansatisfactory character of the views of the nature of the move- 
ment of the air during a wind that are commonly taken. << Ships 
within the circle of the horizon may be seen enduring every va- 
riety of wmd and weather at the same moment ; some under 
close-reefed topsails laboring under the force of a storm, some 
becalmed and toemng about by the violence of the waves, and 
others plying under gentle breezes, from quarters as diverse as 
the cardinal points.*" The same thing is witnessed near the 
equator in part of the Atlantic called the Rains. See the pas- 
sage heretofore quoted from Halley. Two vorUces, revolving 
either in the same or in different directions, may exist in the 
ndghbourhood of each otheV, and of a portion of air that is per- 
fectly calm and motionless, but except upon the su{^)omtion of 
such vortices, these do not appear to admit of any explanation. 

The phenomena of the common land and sea breezes are well 
bxmn, and easily accounted for. The land is more heated by 
the sun^s rays during the day than the water ; the air resting 
upon it is rarefied and ascends, whilst that oTerbanging the sea 
oomes in to supply its place : during the night the land is more 
cooled than the water by radiaticm, and the movement is in the op- 
pomte direction. But the fact is not commonly adverted to, that 
these horizontal breezes must owe thdr existence to vortices of 
very moderate dimensions, which establish themselves around 
the shores where these breezes prevail^ and revolve in opposite 
directions in different parts of the twenty-four hours. ^' These 
winds,^ (the land breezes) '^ blow off to sea a greater or less 
distance, according as the coast lies more or less exposed to the 
sea winds, for in some places we find them brisk three or four 
leagues off shore, in other places not so many miles, and in some 
jidaces they scarce peep witbout the rocks^^— ''< These land winds 
are very cold, and though the sea breezes are always much 
Stronger, yet these are colder by for ♦.'* 

Now, it is well known, that even within the limits of the trade 
winds, and in the seas where they blow with great violence, an 
alteration of land and sea breezes is experienced in islands of 
very moderate extent,-— 4n the Sandwich Islands for example^ 
where does the land wind come from ? The atmosphere over- 
hanging the island would soon be exhausted. It must evidently 

• Dampler*8 Voyages. 
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be poured down from above, and ils greal coldfieas is at once 
accounted for. But it reaches an inconsiderable distance onljr 
seaward ; — where does it go to P It must ascend, and having 
traced it through three-fourths of its entire route, the remaining, 
nhtch we cannot reach to observe, it may saft^ly be inferred; 
when the sea breezes prevail the motion is reversed, and pro- 
bably also extends throug)i a greater space. An ellipsis, whose 
longer diameter is parallel to the horizon, or some other figure 
iflf the kind, may be described. 

(To be roHcluded in ntxt Number.) 



9tl Arieaian Wdls, and the emphyvient (^ the Warm Watrr 
brought from a depth Jbr eeonomical purposes. 
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HxavE do artesian wells derive their water, and how do 
Aey acquire their power of ascension, which someUmes occa- 
uons in the middle of plains, at a distance from hills and moun- 
tains, the surprising phenomenon of spouting springs ? are que»< 
lions which have been oflcn proposed, and very variously an- 
swered. The most natural explanation is undoubtedly that 
vhich Bupposefl the water of these wells, like that of natural 
wells, to be derived from the atmosphere, and their ipowa at 
ascension the hydrostatic pressure of a more elevated reservoir, 
with which the perforated canal or bore stands in conoectioo. 
Sometimes, however, the local rela^ons are such that it is difficult 
to refer the water to such a source, and then it is that the framers 
of wild hypotheses stand forth with their absurdities. A late 
fibservation, which affords a striking proof of the accafaej of 
the above explanation, is therefore the more worthy of bdng 



At Tours, on the Loire, an artesian well, with a bore of S^ 
inches, which brought the water from a depth of 335 feet to the 
. surface, was damaged, and they were obliged (on the 30th of 
January of this present year) to remove the tube Uli within It 
feet of the surface. The water suddenly rushed out, increased 
fully to a third more than its former quantity, and continued to 
flow for several hours. It was now no longer clear as before ; 
on the contrary, it brought along with it a great quantity of 
fine sand, and, surprinng enough, also numerous remains of 
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plants and bivalve sheik ; branches of the thorn, several inches 
long, and blackened, owing to their residence in the water ; fur- 
ther^ fresh stems and roots of marsh-plants, seeds of many diffe- 
rent plants, and also fresh water shells, as Planorbis marginct-- 
iu8j also Helix rotundaiOj and Heliv striaia. All these re- 
sembled those which are found after floods, on the sides of 
smaller rivers and brooks. This fact b so remarkable, that the 
truth of it might be called in question, had it not been accu- 
rately determined. There result from it the following conclu- 
sions: 

1. The water of the artesian well of the city of Tours must 
occupy not more than four months in flowing through its sub- 
terranean canals, because the ripe seeds of harvest have reached 
the mouth of the well without being decomposed. 

S. As the water carries along with it shells and pieces of 
wood, it cannot reach its place by filtration through the layers 
of sand, but must have flowed through more or less irregular 
canals. 

3. The source of this water is to be looked for in some moist 
valleys of Auvergne and the Vivarais. 

The remiuns of the plants and animals are deposited in the 
mineral cabinet of the city. As soon as the seeds, five or ax 
in number, are referred to their plants, naturalists will, in 
places situated higher than the basin of the Loire, be able to 
make out the points where these subterranean waters are poured 
out 

It is to be wished that French observers would state how they 
prove that the waters of this well come from Auvergne, about 
ISO miles distant. If this shall be proved, the considerable 
rise of artesian water in other places, where no hills occur near, 
or where they arc bored in the most elevated points in the 
neighbourhood, will loose every thing puzzling. 

This rising is sufficiently remarkable to induce us to commu- 
nicate some examples from Hericart. 
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fThe two last wells, exactly those which rise highest above tl 
level of the Seine, are bored on heights, and hence their water 
remains considerably under the surface of tlie earth ; also in 
both the deepest of the bore-holes is still above tlie level of the 
Seine, in the first seven metres, in the last about one metre. 

In the work of Hericart, a fact is mentioned, which confirms 
the view of artesian welts already given. Gulfs, in wliich rivers 
and rivulets lose themselves, are very frequent in the Jura and 
other similar limestone mountains, and there, where the up- 
permost bed consists of a clayey soil, which opposes the sinking 
down of the rain, sometimes prove very beneficial in agricultural 
operations, by carrying away the superfluous water. In some 
places, M. Hericart remarks, man has imitated this example set 
by nature with great effect. The draining of the plain trf 
Falaiis, near to Marseille, is an example of this. This plaia* 
which is at present covered with beautiful vineyards, was for- 
merly a great marshy basin, without outlet. It was drained by 
means of great sink-holes, which were sunk down to the un- 
derlying porous or cavernous stone, and were connected toge-r 
ther by means of a number of ditches or drains. The wah 
which was carried away by these shafts reached, by 
subterranean canals, the harbours of Mion near to Cassis, where 
it appeared again as spouting springs. Here, therefore, man, 
without intending it, had artesian wells, not for the purpose of 
obtaining water, but in order to get clear of it. 

The following report, published by II. ISruckmann Kong], 
Wiirtemberg. Baurath, in the VerhuiuUungen znr Bcforikrnng 
det Gncerhfle'isscs in I'reuasen, 1830, Lieferung, No. 4., affords 
a striking proof how varied the uses are of artesian wells. M. 
Bruckmann caused to be bored, under liis inspection, from 
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August 18S7 to December 1829, at Heilbronn, five bore holes 
for fresh water, in order to obtain the necessary quantity of 
pure water for the purposes of two paper-mills and a flax spin- 
ning milL Two of the bore holes were sunk to a depth of 60 
feet, one to 90 feet, another to 100 feet, and one to 112 feet, 
under the lowest level of the Neckar. In all of them the water 
nfee nearly 8 feet above the level of the Neckar, and on an 
average each delivered 40 to 50 cubic feet. The purpose of 
the borings was perfectly accomplished, even to overflow ; but 
the discovery was made, that the water of all the bore holes had 
constantly a temperature of 54.5 Fahr. This fact led M . Bruck- 
mann to a very important application of this water, viz. heating 
the mills with it. The paper-mill contained 72,000 cubic feet, 
a working hall over it 10,800 cubic feet. Both spaces, which 
contained together 82,800 cubic feet, were the whole winter, 
1829-1830, through, warmed by means of this water alone to 
a temperature of 45". 5 F. and 4T.7 F., and when without, the 
temperature was — 24.2 F. The thermometer in the mills did 
not nnk lower than 41° F. even when the doors were kept open. 
Every miller knows well how much labour, time, and expense, 
it occa^ons in hard winters to heat daily, and even in a scanty 
manner, the water wheels, and with what^sk of life it is attended. 
It was reserved for Mr Bruckmann, by means of artesian war 
ter, to free his water-mills from this burthensome evil. He 
conducted the running water from the Hollander, which still 
possessed a temperature of 52*.2 F., through tubes into the 
Wassergasse, and had thus the satisfaction to find that his 
water-wheels, the whole winter through, even when the external 
temperature was as low as — 24°.2 F., never froze*.— PiCjj^gfw- 
dorfs Jnnalen, H. ii. lasi. 

* The period will come when we will be forced to look out for a substitute 
for coaL If, when that time arnves, no new means of procuring heat econo- 
mically shall be discovered, we maj be able to draw from the great subter- 
ranean depository of caloric, and partly by means of the subterranean waters, 
heat for our various wants. 
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gonitc into Calcareous Spar. — 3. Chemical Eaatnination ^ 
the Parmelia esculeota, a substance said to have been rained 
Jram the sl-y in Persia. — +. Chemical Analysis of Oil 
Eases. 



\. ]. Chemical Analifsis of MelaUic Works of Art found in old graver] 
and ancient Jidds of bailie, hy Professor Gobel. 

It Is well known that 400 or 500 years ago, the ancients, wl 
were ignorant of the mode of hammering cast-iron, employ* 
as a substitute for slecl, in the manufacture of their swordi 
lances, spear-heads, &c. an alloy of copper and (in. It is also 
known, that the Romans and Grecians alloyed copper with tin 
or zinc, or with one of these metals, and lead, &c. and tiscd 
them for nil kinds of culinary vessels, bronze statues, medals, 
sarcophagi, vases, and ornaments of various descriptions. It te- 
sults from my examination, that the ancients did not employ 
very determinate quantities in the formation of their alloys ; but 
that they knew well how, in a general way, by (lie addition of 
more or less tin or zinc to copper, the alloy becomes more or 
less difficultly fusible, more or less brittle, or softer, or more mal- 
leable and brighter or darker in colour. I'art of an old sarco- 
phagus, brought by Professor Ledebour from the Altai, on the 
borders of China, is cast, and composed of tin and t^oppe^, and is 
as good as the cast aiTow-heads of an Egyptian grave. Tlicy are 
distinguished, however, from each other, by the proportions of 
their constituent parts. The arrow-heads contain less tin than i< 
sarcophagus, but still as much as, by a certain degree of fusibilityi 
to acquire, after cooling, great hardness and solidity ; for the an- 
cients generally employed one part of tin to from four to six parts 
of copper. The omamentat articles sliJI met with in old fields {^ 
battle, are generally alloys of zinc and copper, with or without 
tin ; and the ancients appear to have known accurately, that, by 
the addition of certain weights of tin, the alloy acquired par- 
ticular colours ; for although the object analyzed contained 
little tin, yet it is not to be considered an accidental constituent 
part. 
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1. Fragment of a Chain, found along with different weapons at 
Ronneburg, probably an ancient Jidd of 6a//^.— It contained 
82.5 copper^ and 17*5 zinc ; = 100.0. 

2. JPragment of an Armlet, found in a grave near Naumburg, in 
Thuringia,— It afforded 1.538 tin, 15.384 zinc, and 83.077 
copper ; = 99.999. 

3. Fragment of a Bronze Urn, from a grave in Liefland, — It 
contained 4.78 tin, 7*50 zinc, 88.66 copper, and 1.05 silver; 
= 100.0. 

4. A well preserved Arrow-Head, from an Egyptian grave. — It 
contained 22.02 tin, and 77*60 copper ; =: 99.62. 

5. Roman Silver Coin of the Sixth Consulate qf Trajan, found 
in a grave at Massel, in Silesia, — It contained 90. silver, 9. 
copper, and 1. gold ; = 100. 

6. A Greek Coin, found in Silesia (Av : cap. galeat bar^at."^ 
Rev. : troptBum, c^c.J.— -It contained 1.25 gold, 84.10 silver, 
14.00 copper ; = 99.35. 

7. Fragment qf an ancient cast Sarcophagus, ^^It contained 
19.66 tin, and 80.27 copper ; = 99.93. 

8. Fragment qf an ancient cast Sarcophagus, — It contained 
26.74 tin, and 73.00 copper ; = 99-74. 

Schweigger, SeideFs Journ. 1831. 

2. On the Change qf Arragonite into Calcareous Spar, 

fierzelius has given a very simple method for distinguishing 
calcareous spar from arragonite. The arragonite, when brought 
nearly to a red heat, swells, exfoliates, and lastly, forms a 
powdery slightly coherent mass. If we put a fragment of cal- 
careous spar and a fragment of arragonite in the same glass 
tube, and heat both, so that they attmn the same degree of heat, 
we observe no change in the calcareous spar, while the arrago- 
nite has fallen into powder. 10 grains of arragonite were heated 
in the common apparatus used for determining the smallest 
quantity of gas, it gave out, during its falling into pieces, no 
gas whatever. The change induced on arragonite by heating 
is not, therefore, owing to any chemical change which has taken 
place in it. This appearance is consequently of the same de- 
scription as that of the change of the crystals of melted sulphur 
at the common temperature ; the particles of the carbonate of 
lime arrange themselves in a different manner from what is the 
case in arragonite, and undoubtedly as in calcareous spar. It 
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3DS On the Cliangc (if Arragoniie into Cakareous Spar. 
will be interesting to prove this by direct experiments. The i 
conditions under which carbonate of lime crystalhzes, sometimes 
as calcareous spar, sometimes as arragonite, have not been fully 
dcvclo|Ted. Calcareous spar is formed, not only when the car- 
bonate of lime crystallizes from an aqueous fluid, as is the case 
with calc-sinter, but also when it is melted, as is observed I 
in tbe masses of limestone which have been enveloped in, and I 
melted by, the lava of Vesuvius. So also the carbonate of lime, 
in the form of arragonite, is deposited from the hot springs of 
Carlsbad, and occurs also as arragonite in rock fonnations, which 
have undoubtedly been in a state of fusion. It is probable iliat 
the small dose of carbonate of strontitcs is the cause of the car- 
bonate of lime crystallizing in a second, the prismatic form, as 
similar examples occur in oxide of copper, Sic. Only one ex- 
ample, says Poggendorf, is known to him of the change of an 
arragonilc crystal into calcareous spar. It is frequently the case, 
he says, that fragments of ihc walls of Vesuvius fall into tbe fluid 
lava, by which the minerals of which they are composed are 
more or less changed. This was the case, amongst many other 
minerals, with a crystal of arragonite. The rock in which it is con- 
tained has not been fused, but the arragonite was so strongly 
heated, that the outer part of it is changed into calcareous spar, 
while the internal part remained as arragonite, so that the whole 
arragonite crystal retained ils original form. The heat had acted 
so long on it, that the parts changed Into calcareous spar assumed 
the form of that substance, so that the crust of the arragonite I 
crystal consists of a great many crystals of calcareous spar, ia i 
which the rbomboidal planes are distinctly visible, and whicb^J 
before the blowpipe, exhibits the same characters as calcareouf >l 
spar. — PoggendurJ^s Annalen, 1831. 

3> Chemical Examination of the Parmelia esculenta, a subiiance 6aimM 
to have beta rained from the sty in I'enia, by Fr. Gobel in Dorpat. 

Dr Parrot gave me this lichen foranaly^s, with a note stating 1 
" he had brought a substance with him from his journey to 1 
Ararat, which, in the beginning of the year 1828, rained in a 
veral districts in Persia to a depth of five or six inches, and W 
eaten by the natives ; it appear^ to him to be of organic oii. J 
gin." 
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Chemical Examinalion oflhe Parmelia escuUnla. 303 
The result of my chemical investigalion convinced me tliat I 
had aaalyzed either a lichen, or otherwise a diseased imperfect 
))lant, which was probably carried by an electrical wind from 
its station, and deposited again iu distant places, and as Parrot 
said, it had rained. In order to gain more information respect- 
ing it, I shewed it to Professor Ledebour. He recognised it to be 
the Parmelia esculenta, which he had frequently met with in 
hia journey in the Kirghis Steppes, and in general in central 
Asia, on a dead, loamy soil, or in the fissures of naked rocks, and 
that it often suddenly shot out of the earth after rains. He is 
of opinion that the Persian specimens had not been rained from 
above, but rather that the plant, after a violent rain, hod risen 
euddeniy from the earth. 

Whether it has suddenly appeared in Persia in the one way 
or the other, it remains remarkable on account of the great quan- 
tity of oxalate of lime it contains, and also on account of the ab- 
sence of all the saline and earthy matters usually met with in 
plants, and may (as, according to Ledebour, it occurs abundant- 
ly in the above mentioned countries) aiford a cheap means for 
obtaining aralic acid,and oxalates. It afforded in the 100 parts 
the following ingredients : — 



I 



Oulate oflime, (is.Dl 

Jelly, 23.00 

InuUn, 9.50 

Epidmnls of lichen, 3.26 

Bitter substance, soluble in water anil spirit ofwlnc, 1.00 
Inoduniua and taalelcss soil rcsiu, soluble in spirit of 

wine, , 1,75 

Soft resin, s^iluble in ether, I.70 

D9.IG 
Schiecigger, Sciders Journal, tS3I. 
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4. Chemical Analysis of true Oil of Ruses, hi/ Profasor Dr Cobel 

of Dorpat. 

Through the goodness of one of my pupils from Taganrok, 

on the sea of Asoph, I received a vial of true oil of roses, which 

I dedicated to the following analysis. 

It was nearly colourless, but in so concentrated a state, that 
it gave out an insupportably strong offensive rosacious smell. 
which causctl headache ; but when iHssohcd in "pirit of wine. 




sot Oumkal Analyst if true OH qfSoSea. 

it afforded a most delightful odour. A single drop was sufficient 
to fill a room for several days with a most agreeable odour of 
roses. It congealed into a white, foliated, transparent mass 
when exposed to a temperalure of 32^ Fahrenheit, but became 
fluid again on raising the temperature to 72° Falircnhrit. Spirit 
of wine of 0.815 sp. gr. dissolved at 65.1 Fahrenheit jjg part ] 
of it. A drop required for its perfect solution 8000 grains of '] 
distilled water. Owing to the small quantity of the oil in taj 
possession, amounting to not more than 15 grains, it was im- 
possible for me to separate the different substances of which it is 
composed, in order to analyze them. I was obliged to rest 
satislied with obtaining the proportions of the ultimate eonsti- 
luent parts, which is as follows. Carbon (>9.6G, hydrcgea 
16.06, oxygen li.29; - 100. 

The oil of roses met with in trade in Germany, is very often aB^ 
adultorated compound. I have about half on ounce of it, but 
it differs in several respects from the pure oil. It congeals much 
sooner than the genuine, and requires for its melting again a 
higher temperalure. It is only partially soluble in spirit of 
wine, and is nearly insoluble in water. — Schwcigger, ScideFt 
Jahrbuch, H. 4, 1830. 



Oh the VtUity ofjixifig Lighlnitig-Cimductors in Ships. Bjr 
W. S. Hasuis, Esq., Member of the Plymouth Institution. 
Continued from page 167- 

^. jltXPERiENCE shews that lightning-rods have no such at- 
tractive power as that attributed to them ; and that ships are 
equally open to atmospheric electricity, whether furnished with 
lightning-rods or not. In proof of this position, we shall cite 
the following cases : 

(J ) His Majesty's ship Milforil was struck by lightning, ia 
Hamoaze, in January 1814, and the temporary mast fixed in 
her greatly damaged. This ship had uot a lightning-conductor 
at the time ; but there were many oilier ships close In/, and a 
powder magasine, all armed with this means of defence, termi- 
nating in points : but these were not assailed by an explosion, 
so that no damage whatever occurred to them. 
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(A) His Majesty's sliip Norge, at anchor in Port Royal har- 
bour, Jamaica, June 1815, was severtly damaged by lightning, 
so that she was completely disabled in her masts and rigging. 
Several ships surrounded the Norge, but none were struck ex- 
cept a merchant ship, wkicliy like the Norge, had not a light- 
ning-conductor. All t/ie other ships had lightning-conductors 
up at tiie time. Amongst them was H. M. ship Warrior, of 
7i guns ; which ship was lying close to the Norge, The elec 
trie matlcr was observed, as appears by a very interesting ac- 
count given by Admiral Rodd, " absolutely to streooi down 
the conductor into tlie sea." 

(/) To the instance above given of H. M. S. Etna, struck by 
lightning in the Corfu Channel (h) p. 159, may be added the 
circumstance of H. M. ships Madagascar and Mosquito he'ing 
also near, and struck several times ; the former having had her 
fore-mast and mi zen -top-mast mucli damaged. 

(m) The Heckingtiam Poor-House, damaged by lightning, 
an account of which may be seen in ihe Transactions of the 
Royal Society, was struck at a point ihe furlfwst removed from 
the conductors with which that building was furnished. 

(n) In the 14th volume of the Transactions of the Royal 
Society, there is a similar case of a long building, struck at one 
CTtd, a conductor having been applied to the other : that is to 
say, the lightning oiro fell on a point, the Jhrtheal removed from 
the conductor. 

(o) The case of the New York Packet ship (c) (/), p. 158, 
is also an instance of lightning having equally fallen on the ship, 
whether furnished with a liglitning-conduclor or not. 

26. It may be further remarked, that lightning-rods hi 
now been in use for upwards of eighty years, and applied to 
every magazine in Europe, without Ul consequences, in virtue 
of any attracting power assumed to belong to tliem ; and like- 
wise to buildings and ships in abundance; and from the whole 
course of experience, it will be found, that atmospheric dis- 
charges have almost invariably occurred where lightmng-rodt 
have not been present ; that in cases in which lightning-rods 
have been present, and efficiently applied, the damage lia.s been 
avoided altogether. 

97- Some further appeal to experience, from which we should 
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never depart in inquiries of ihis kind, will illustrate very 
faclorily ihe operation of lightning-rods as a successful 
of defence in thunder storms — >the cases (e) {J"), p. 158, already 
alluded to, is a striking illustration : indeed, if a great natural 
experinieDt could have been instituted for llie purpose of deter- 
mining the utility of a lightning-rod, such should have been 
conditions under which it should have been placed. In a 
moir presented to the Royal Academy of Sciences at Paris, gj 
the year 1790, by the celebrated French philosopher Le 
we iind two French frigates successfully protected by light 
conductors, which completely dii>armed tlie fury of the vivid 
flashes that assaUed them, atid transmitted the electric matter 
securely to the sea. In Mr Kinnersly's account of the stroke 
of lightning which assailed Mr West's house in Philadelphia ', 
we find that the lightning-conductor efiectually performed its 
office. Charles' church and sleeple, at Plymouth, struck by 
lightning a few years since, were protected in a similar way ; 
the eletTtric matter passed down in a dense stream over the con- 
ductor, into the ground, tearing up the ground in its course. 
It is worthy of remark, that, of six church-towers in Devon- 
shire, struck by lightning within a few years, the only one 
which escaped damage was the church at Plymouth, which last 
was also the only one defended by a lightning-conductor. The 
cases of the Warrior and Norge, already mentioned, are also 
striking instances. In the fifty-second volume of the Traasac- 
tlons of the Aoyal Society, there is en instance mentioned, of a 
ship, called the Generous Friends, twice preserved by a ligh^ 
ntng-conductor. Captain Winn observed, that his chain>C(»-, 
ductor was broken for a short distance above the shipV sii 
leaving an interval of about three- fuurtEis of an inch ; over 
space the electric matter was observed to pass in the form 
sparks, during two hours and a half, at the time of a thuadov, 
Btorm -f-. 

9.Q. It is therefore by no means unreasonable to consider Ibe 
conducting power of a lightning-rod as arlmng, not out of any 
attractive property inherent in it, but from an action purely 



* Prieallcj's History of Electricity. 
■f TranMctioiu oftbe Boyol SodH)'. 
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passive ; that is to say, the removal of resistance : indeed, in the 
case of a vacuum, or rather a very finely exliausted mediuni, 
which 13 found to answer the same purpose as a conducting 
body, since the electric diticharge is freely transmitted through 
it, we must necessarily admit the truth of the above priticiple ; 
the conducting power here evinced must arise solely from the 
removal of a resisting medium ; for what is equivalent, in a com- 
parative point of view, to the absence of all substance, cannot 
be supposed to be endowed with any peculiar or positive quali- 
ty. Now, the circumstances attending the conducting power 
being precisely the same, whether we suppose the latter to be 
peculiar to a void, or to a positive substance, it is a legitimate 
deduction, and not contradicted by nny known fact, that, in 
either case, the conducting power is dependent on the same 
cause, and is therefore a negative quality. In further confir- 
mation of this notion, we find that an artificial discharge will 
rather jump over an interval of air than pervade a very extcn- 
nve circuit of metallic wire ; that is to say, when the resistance 
of the metal becomes greater than that offered by the inlcrval 
of lur, the electric matter will no longer pass in the best conduc- 
tor, for it is no longer the line of least resistance. 

S9. With respect to the actual quantity of electric matter 
which may possibly be discharged in a thuoder-slurm, and the 
efifecl likely to be produced on lightning-rods ; that must alto- 
gether be determined by experience. It is by no means con- 
tended that lightning-conductors operate as a charm or nostrum, 
but that they are a useful means of defence against such cases 
of damage as come within the experience of mankind, not 
against convulsions of nature, when it would not be of great con- 
sequence whether we had lightning-rods or not. It is therefore 
against such cases of damage as may be reasonably expected to 
occur, that we purpose to employ lightning-rods. Now, we 
have the experience of nearly a century Co guide us in this ; 
and from which we have e\'ery reasonable demonstration that 
our proposed conductor is more tlian fully efficient. We do 
not find in any case of damage by lightning at sea that a quan- 
tity of metal has been melted equal to that contained in a cop- 
per bolt of half an inch diameter and sis inciies long, or other- 
wise an equivalent quantity of any other metal more easily 
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l^scd by electricity ■; on the contrary, we find that very heavy 
V^ectricol discharges have been transmitted, without fusioa, by 
mall masses of metal. Amongst many instances, may be meat, 
loned the following : — In the explosion which struck Mr Westl( 
■ liouse-f-, the lightning fell upon a spike ten inches long and 
Bquarterof an inch in diameter — only t?irce inches of the Rue pmat 
^were fused. The spike of the conductor on the Packet ship. 
New York, and on which a tremendous explosion fell, consisted of 
an iron-rod, four feet long and half an inch in diameter — it waa 
only melted near its extremity for ajeur inches ; the cbain-coo- 
ductor consisted of iron-wire, of one quarter of an inch in dia- 
meter, yet only a fewof the links were meltetl. Inlhecaseg^ven 
of the Etna, the whole explosion seems to have been transmitted 



It has been recnrdeil, that the great canductnra uF St Paul's Chui 

Lonilon, hail marku of having becti mode ivd hut hy Ugbtolnf; ; but 

coDsiduration, that inasmuch na these conductors were not mlnul 

'ff examined previouslr to the ligtitnlng which is suppcaed to havtr iUlea 

I'them, vre can never be certain that the marks were nut there oriipiwiljr, 

lulled from the forging of them : moreover, it is difficult to imagine 

■troke of lightning should Iults ^ilen on this huilding capubli 

■tout bar of iron, six inches wide, red hot, and yet tint have annihilated the 

gilding about the ball and cross, and without the crash of the thunder 

baviDg been heard over the whole city — no mention of which is ninde. 

When St Bride's steeple was struct such was peculiarly remarkable. H 

however, we admit the evidence, it is hlghl;^ conclusive as to the value ot 

lighlning-conductora, since the tbrraer church of St Paul's, not defended bj a 

lightning-conductor, was twice struck by lightninj;, and much damaged ; and 

would nlso tend to shew, that a flash of lightning, capable of rendering ban 

Iron, six inches wide and one inch and a half thick, red hot, could not fuse 

i aniall mass of thin copper covering the balL The original ball and tTost 

ou which this lightning is said to have fallen may l>e inspeoleil nt the Coli. 

seum, London. 

There is another case of the ejects of lightning on an iron-rod, in Port 
Royal, Jamaica, mentioned by Captain Dil>din, of a merchant ves*el, and 
given in the Transactiona of the lloyol Society, the evidence of which is by 
no means complete. Two men are said to have been killed hy a flash ofi 
lightning near a church wall : — on looking inside the wall, a bar of Iron, of aB 
inch thick and a foot long, was found to have been wasted away in many 
phices, so as tn be reiluced in laze to a fine wire i but it docs not appear that 
the bar was examined t>efore the lightning happened, so (hat we cannot Infer 
that the lightning was the cause ; more cspociatly as the appearance described 
is very common on bars of iron in church-yanlx, in this country, which faara 
evidently been the result of oxidation and time, 
t Priestley's History of Electricity- 
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without fusing ihe conductor. In the instance of the church 
struck by lightning at Kingsbridge, a short time since, it was 
observed, that the flash which rent the steeple passed over a 
bell-wire, of about two-tenths of an inch diameter, without fus* 
ing it. In the case of the Plymouth church, the conductor was 
not fused, it was only disjointed. In the Transactions of the 
Royal Society for 1770, there is an instance of a bell-wire ha« 
ving conveyed a charge with safety, which knocked down a 
chimney, and did other damage; and in the same valuable 
work for 1772, there is an instance of a bell-wire having resisted 
fusion in all the doubled or twisted portions. A house was 
struck at Tenterden, and the whole flash fell upon a bar of iron, 
three-fourths of an inch square, but produced no efiect on it *. 
Mr Calendrini was eye-witness to a flash of lightning which 
struck a bell- wire, and was safely transmitted by it -f- ; more- 
over, we never find that the vane spindles of ships become fused 
by Ughtning. It is very remarkable, when the conditions are 
favourable, how very small a quantity of metal is equivalent to 
transmit heavy electrical accumulations. In the great experi- 
ment of the French philosopher M. de Romas, an account of 
which will be found in Priestley'^s History of Electricity, the 
electric matter of a thunder cloud was efiectually discharged 
over a small wire, wove in the string of a kite, and which be- 
came sensible by insulating the string. In this case the electric 
fire ^^ assumed the shape of a spindle eight inches long and five 
inches in diameter;^ another time, *^ streams of fire, which ap- 
peared to be an inch thick and ten feet long,^ were observed to 
dart into the ground with a crashing noise, similar to thunder 
when very near. 

30. Andrew Crosse, Esq. of Broomfields, near Taunton, a 
gentleman of high scientific attainment, has employed a very 
extenave atmospheric apparatus, from which similar efiects have 
been witnessed. During the passage of a thunder-cloud, a full 
dense stream of sparks passes to the receiving ball^ which at 
every flash of lightning is changed to an explosive stream, ac- 
companied by a peculiar noise ; and it has been well observed 
by Mr Singer, " that during this display of electric power, so 

• Transpctions of the Royal Society. t I^i^* 
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awful to an ordinary observer, the electrician sits quietly in front 
of tlie apparatus, conducts the lightning in any required direi>< 
lion, and employs it to fuse wires, decompose fluids, 
flammable substances ; anti when the ellects become too powi 
ful to attend to sucli experiments, he then connects the insulatecl 
wire with tlie ground, and transmits the accumulated electridty 
in silence and safety •." 

31. It may Iw Iwd down as an axiom, that a light ning-con- 
ductor can always transmit a quantity of electricity equal to its 
fusion. This is evident, because the fusion has been the conse- 
quence of the quantity actually transmitted: now, on a review 
of all the cases of damage by lightning, it cannot i>e said that 
we have any evidence whatever to believe, that a conductor, 
equal to a copper-bolt of 1 .3 of an inch diameter, and SIO feet 
long, which may be taken as the mean value of the conductor 
on one mast of a fifty-gun frigate, is at all likely to be fused. 
If we add to this the conjoint action of the conductors on each 
mast, and the favourable conditions under which they are placed, 
— that is, their termination in points above, and in a free unio- 
Bulatcd base below, — we have every reasonable evidence that 
sucli conductors are fully equivalent to the ends in view, and 
that instead of the disastrous effects which are usually expe- 
rienced from a stroke of lightning, the electric matter woidd be 
transmitted in the greater number of instances in a state of low 
tension to the sea, so that no explosion would occur at all. If, 
on the contrary, we could reasonably suppose such conductors 
to be destroyed, then it may still be inquired, (since even in thia 
case tliey mitst be supposed to have transmitted the lighlning)y 
what would have I)ccn the fate of the vessel if such coodut 
had not been present ? 

3S. It is a mistake to suppose, that, in fixing conductors 
the mast, we can only have surface, as will be seen by refci 

• The autboritj of FrofeMor Leslie has been quoted by e 
•goSnsl Ughlning.conductDrB, but thi» eminent {ihilnsupher bat too higb I 
conception of great nalurni causes, to reason in the confined fuj allribut«l 
to him. It i9 true, that from some very ing«iious re»earehe« un the aatiim ■ 
of electricity, he is leil to believe that li^lning-roda are not of great nv^i 
liut he considers them lo )x quite hftrinless, ami oliscrves " tbat they pnetkt 
the slinfl of heaven Is the suggestion oi lupentiiym rather than oittmie*." 
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to the table already given, (page 179): admitting l}iat quanlity 
of metal is the great requisite for a conducting rod, it must be 
cfjually efEcient in any form. For (he conducting power of the 
mass must consist of the conducting power of all its parts ; now 
it would be absurd to suppose that a mass of metal, expanded 
into any extent of surface, would not conduct in all its parts ; 
indeed, our experience is positively conclusive as to this point, 
since it is quite impossible to destroy one portion of a perfectly 
homogeneous metallic surface by artificial electricity, without 
destroying the wliule ; nor is there any instance of the kind on 
record in cases of damage by lightning. The case of his Ma- 
jesty's ship Badger, struck by lightning at Chatham in August 
1823, is in point here; the electric matter, which shattered the 
mast, &c. finally precipitated itself upon the copper lining of 
the galley, and was immediately lost. We do not take into the 
account any immediate edge or single point, upon which the 
whole force of the explodon is at first concentrated, or the occa~ 
sional fusion of some points in metallic surfaces not perfectly 
homogeneous; since we know, for example, that a given elec- 
tric explosion may be equivalent to fuse some metals and not 
otliers. 

33. A further confirmation of this principle will be found in 
the following experiments : — 

Let an accumulation of artificial electricity be passed upon a 
single wire, just powerful enough to fuse it ; after which, let a 
similar charge be passed upon two such wires as the former ; in 
this case neither of them will Ihj fused. If a charge be now ac- 
cumulated equivalent to fuse both the wires, then, by adding a 
third, the three will remain. 

34. Let any number of wires he taken, and let a charge be 
transmitted through them sufBcientJy powerful to fuse the 
whole ; if but one more be added in a similar arrangement, 
they will all remain perfect: the charge, therefore, is equally 
diffused upon them all. Suppose the wires infinitely near to 
each other, and divide them infinitely so as to make up a sur- 
face, and the result must be the same, — for this is but another 
term for a surface. Now, a wire may be divided into any lesser 
number of smaller wires, and still transmit a charge, without 
being heated more than the original wire from whence they are 
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derived, which may be shewn thus : — If a niclalUc wire be fixed 
through the bulb of an air thermometer, and an electrical di»- 
charge be transmitted through the wire, the rise of the fluid 
will measure the heat evolved. Let tlie same wire be now 
passed through a draw-plate until it be drawn into four times 
the length. Let this wire be divided into four parts, and fixed 
in the ttiermometer as before ; on passing a ^miJar charge, the 
four wires will evolve the same heat as the ori^nal mass. A 
nmilar result will be obtained if the original wire be flattened 
b; passing it between rollers, io as to expand it into a surface. 
If the quantity of metal be present, therefore, it is of no conse- 
quence as to the form under which we place it; — it cannot be 
supposed that by rolling a metallic surface into a dense cylin- 
drical form, we thereby make its conducting power grfotej 
it was before ; consequently we do not diminisli it, when, on 
contrary, we expand it into a surface. 
3tj. It would seem, however, that if any advantage i$ to 
obtained by form, it is on llic side of the supei-ficial condlH 
I Sir H. Davy found that the conducting ]X)wer of a metal 

improved by exposing it to a cooling medium : now, la expand- 
ing a mass of metal into a large surfiice, we expose it to n 
greater extent of air, by which the healing effect of a discharge 
is much diminished ; so that a quantity of metal formed into a 
hollow tube might possibly, from this cause, escape in some par- 
ticular instances, when the same quantity, in the form of a small 
rod, might be melted. It is highly probable that, in electrical 
conduction, the electric matter operalcs first upon the surface, 
and 60 on in parallel strata until it pervades the mass. If a ball 
of wood be coveted with one layer of silver or gold leaf, and a 
charge be passed on it sufficient to destroy the metal, then, on 
gilding the ball carefully with a double layer, we find that od 
passing the same charge it will remain perfect, which shows that 
the inner layer has transmitted some of the shock. If we sup- 
pose the whole sphere to be made up of distinct layers in this 
way, it is clear that the last will protect all the others, as in the 
I case of the surface of wires above. mentioned ; the electric mal- 

^^H ter has evidently a tendency to pass first upon the outer strn- 
^^^^ turn, and then upon the next, and so on ; the next in succes- 
^^■^ uon, taking up the superabundant quantity with which the 



!ylin- 

i 



ligtUmng-Canductors m Ships. 818 

odiers become chai^ged, until it becomes equalized through the 
wbcde *• Now this process, which amounts in other terms to a 
general diffusion of the electric matter through and about the 
whole mass of the metal, cannot go on in any case so readily as 
in that of an extended surfiice ; *and it is doubtless on some 
such principle as this, that we find mass is not requisite to elec- 
trical accumulation. We can accumulate as much electric mat- 
ter on a hollow sphere as on a solid sphere, so that at all times 
it can more readily diffuse itself over a surface than penetrate 
the mass. 

86. The circumstance of the conductor pas^ng through the 
ship b not an objection of any moment, taking, as in the former 
cases, experience for our guide. It has been well observed in 
the Transactions of the Royal Society, that, in cases of light- 
ning on shipboard, no mischief has occurred after the explosion 
has reached the well. That the action may be safely transmit- 
ted through the keel to the water is evident ; it is, in fact, by 
the metallic fastenings, which allow the electric matter a free 
passage, that most of the ships struck by lightning are protected 
from damage in the hull. We find this peculiarly the case in 
his Majesty^s fleet, where the metallic fastenings are in abun- 
dance, and which being as it were connected with each other by 
means of the mass of copper expanded over the bottom, the 
whole action becomes rapidly equalized : it is not a little re- 
markable, that the most common cases of damage in the hull 
have occurred in merchant vessels, where such metallic protec- 
tion is not common. In further illustration of this protection, 
we may dte the cases of his Majesty ^s ships London and Thetis, 
both of which had their fore-masts shivered from the head to 
the heel : now, as the electric matter did not stay in the ship, 
how is it to be accounted for that the keelson and keel were not 
split open as well as the mast, except for the reasons already as- 
«gned ? At the step of the moist we have immediately all the 
keelson bolts to operate as conductors, and which connect with 
the copper expanded over the bottom. Even in merchant ships, 
protection is derived near the keel in a similar way by such me- 

* This is also well shewn hy small lines of ^Id leaf stamped on strips of 
paper, so as to place the strips one over the other. 
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uUic fastenings as art Dear, and by ilie waler whitli is ubuoUj' 
found in tlie vessel, and which opc-nttcs lut a conductor both IB- 
nde and out, to equalize and disperse the nctiun. The fc 
ing is an iotercsdng case. _ 

(ra) In August 1790, a schooner, on board wUich Capiat 
White had taken a parage frum Quebec to Halifax, cxiHrnL-nct^ 
a storm of thunder and lightning, in which the for«nas! of the 
ves&cl was struck, and shivered from tlie top to bottom. Cap- 
tain White immediately requested tlie people to sound llie well, 
in order to ascertain if the vessel leaked, not doubting but that 
the electric fluid must have escaped througli the bottom below 
the line of flotation ; but it did not appenr that any damage hatt 
been done below. 

a7. That our conductors pass near the magazines ia allowed, 
but such is the case in every magazine in Europe defended by 
lightning-rods, and can be no objection whatever ; indeed, it 
renders the protection still more effectual, for we well know that 
the electric matter will never leave a good conductor in the litif 
fraction, to pnaa out of it upon ilefached or imperfect conduc- 
iort out of that line ■. We may therefore infer, that when- 
ever the clccliic matter is fairly led to the keel, the danger is 
passed. 

SS. The sum of what has been advanced conc^ning the ooa- 
ducting power of bodies, then, amuutits to this, — conductwv of 
electricity remove by the aptness of th&.r parts that reaataiiee 
to the passage of the electric agency which it would otherwise 
«spmence; that, consequently, thar action is purely panire; 
aiMl that they can no more be said to attract or drav-dowa 
lightning upon a ship, than a dike can be said to attract tbe 
vater which of itself finds its way through it ; that Kucb 
attraction as this cannot fairly be urged as an argument 
lightning conductors, which operate only in oonveyii^ away tbe 
electric matter when it falls on them ; that we must, therefore^ 

■ On thii principle, Dr Franklin fuund ilwt ■ mi r«t could Mt be killed 
bj a difdiuge of irtifldal electricitj, but that • dij one mi^t; and, on the 
aame {nindple, it leemi dealnble to pan lome itout copper ruund and aeram 
baizela of gunpowder, m aa to ftdlltate the jimijiii of the decUic matter 
over the iur&ce, and not give it the chance of finding ita way throunh tlie 
barreL 
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make a complete disdnction between UgfUmnff-^dtraciori and 
lijg'ftlri^g^-comltfclor.9 ; - that inasmuch as all the materials of 
wUeh a ship is composed are calculated to transmit electricity, 
and that detached masses of metai an necessarily found amongst 
them, and that too in a prominent way, such as studding-siul 
iioom-irons, sjnndles, iron-hoops, &c. &c., therefore we have 
these passive metallic attractors of lightning already present; 
that if we were even to remove them, the next best conducting 
body, such as the pointed yards and masts, would supply thdr 
place (SS) ; that finally, the continuous lightning-'Conducior is 
made complete, to prevent that mischief wliich otherwise must 
occur, in consequence of the electric matter making its way by 
main force in an irregular and incomplete manner (10) ; and 
that since we have no power to resist a stroke of lightning, it 
must be considei*ed as extremely fortunate that we have a power 
to control it. 

S9* That it is of importance to a maritime country to give 
ships this chance of escaping damage by lightning is very appa- 
rent, as for example : — In the course of the last war great part 
of die Mediterranean fleet, consisting of 13 sail of the line, em- 
ployed in blockading an encmy^s port under Lord Exmouth, 
were disabled by lightning ; at this time there were no light- 
ning conductors in the fleet ; but, in consequence of the damage 
sustained, every ship was ordered to bejumished toith them 
Jrom Malta dock-yard His Majesty'^s ship Glory was in great 
measure disabled by lightning a few days before the ships un- 
der the command of Sir R. Calder met the combined fleets. 
His Majesty^s ship Duke, of 90 guns, had her main-top-mast 
shattered by lightning, beside other damage, wJiUst in action 
under a battery. His Majesty^s ship Russel, was so disabled 
by lightning on an enemy''s coast in October 1795, that, if the 
squall had lasted but a very short time longer, she must have 
been lost, since no sail could be carried either on the main or 
mizen masts. 

40. It is needless to adduce further evidence on this point, 
and it must be admitted, that, in the present exposed state of 
shipping to the eflects of lightning, there is no fatal consequence 
incident to their situation by which they may not be suddenly 
and unexpectedly surprised. The importance of this question 

x2 
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tbacfarc, to « nara] couDlry like Britain, wboee pre-cmiocnce 
oo the •>■ is quiu essential to its exittence, caonol far n m u m e n t 
be disputed : certainly its fleets should comprise in their 
cquipmeDl* all the adTSntages which scienoe can obtain kg 
them. 

41. Although this subject has not been fully appreciated by 
many persons, under an impresaon that tlie chances of damage 
from lightning are too few and ioconwletable, even to warrant 
the little trouble and e:(pense neceasarj- to avoid them, yrt on 
a careful examination of the logs of His Majesty's ships for a 
few years oolv, it will be seen that such opinions are by no 
means founded on reflection, and a judidous application of 
lightning proUctori on shipboard, is not only desirable for ship- 
ping genmlly, but that in many coses it ia absolutely cwential 
to tlieir preservation. 



Oh the Meamrcment of the Heigiit of Camethy, one of llu 
PenUand Range ofHWU, in the i:\antiy of Edinburgh, and^ 
OuPeoXe tfTcner\fft. By Mr William Galbbaitb, M. A. 

Since my last communication on the measurement of bdgfata 
by the barometer, I have reconmdered the whole, and fane 
given here a more accurate investigation of the foimula of 
which I bad then chiefly indicated the general principles, in or> 
der to deduce an approximate rule that might be readily ap> 
pUed, easily recollected, and sufficiently accurate for nwdoate 
heights. Indeed, it might be employed for any hagfats, if ob- 
■ervatioiiB were made at intermediate pants ; or by subdivid- 
ing the observations, as has been suggested by Frofessw Ledie 
in a neat practical rule which be has given in the notes appcaoti- 
ed to bis Elements of Geometry. This method, boweva", by 
the adctitional observations or computations required to be 
made, would ^ve more trouble than the introduction of one or 
two more terms of the series which will presently be given ; and 
to make observations at intermediate points, might, from dr- 
cumstanccs, be sometimes impracticable. As the shiflingof the 
dccimalpoint and multiplication by the length of the mercurial 
column, to obtain the necessary reduction of the mercury in the 
upper barometer to the same temperature as that of the lower. 
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might prove a little troublesome to peraons not very conversant 
with such calculations, and the use of the centesimal thermome- 
ter also, which it reqi^fres, is not very general in this country, it 
appears that a formula, or rule deduced horn it, depending up- 
on calculations of an easy nature, and adapted to Fahrenheit's 
thermometer, avoiding the tedious process of obtidning the cor- 
rection for the mean temperature of the air employed by Roy, 
8ku would be useful to travellers who might not have access to 
tables, or when the operation is performed both ways, die one 
might be a check upon the other. 

G€n0ral InvedifftUhn. 
In most works which treat of the properties of logarithms^ it is shown that 

logni^= «M(n+ln'+ ln*+ Jn^ + Ac) (1.) 

I + #1 B B '^ b 

Now, if J— ^ = J ; then n = ^ . ^ ; whence by substitution, 

'»!-.M{fi=|.,(|=|y+,(|=|)%».} . . . «) 

in which B expresses the height of the barometer in inches at the lower sta- 
tion, b that at the upper, M is the logaritlmiic modulus, and consequently 

f MsO.868589. 

B |> f. 

In order to simplify, let ^ = «, STa ~ ^ "*^ 2 M = « ; then 

To abridge, let 1 + M* + I /3^ + &c »'> anci equation (3) becomes 

lcig«8sm^< (4.) 

If denote the expansion of air for 1* of Fahrenheit*8 thermometer, in which 
the freezing point is at 38*, then formula (4) must be multiplied by 

l + «(-g-— 3y)=l+f (# + C — 64*)-l-3«# + *(/ + •••(*•) 

in which i and t' are the temperatures of the air at the botUmi and top^ by 
the detached thermometers. 

Let e s 60155 English feet, the &ctor nearly constant by which log « matt 
be multiplied at 32* to convert it into English iset, then log « x e » H, the 
lieight in feet ; consequently at any other temperatures of which the mean 

H««iii^#{l—32tf +«(/+*')} W 

This may be put in a different form : — 

H«Ofii{l— 38tf+{(/ + 0}^' W 

Now oxms 601 55 X 0.86S589 s 52850 feet. 

According to Boy, e « 0.00245 

Laplace, '. . 0.00222 

Deluc and Saiissure^ .... 0.00223 



^ 



The mean of these gives O.0023O 



Wherefore substltulijifi iheite niues ol'e, m and * in formula {'), than ^H 
H= 58840 [l_0.0736 + O,O011S(( + O } d<= ^| 

j»!50 [0.9>e* + 0.00115{( + J') } |9»- 

{4«404 + 60(( + r>}(;. (fc) 

in which BUcii a number of terms of i or of 1 + i B' + 1 J3' + j (5* + Ac naj 
be taken as are thought necMMry. 

ThU formula (8.) gives the bcigtil «hcn Ihe mercury In the barometer ia 
reduoed to the lame tompcralure si botb ■tatlons, either b,T BformuU orap' 
propriate table*. The absolute dilatation of mercuor from the recent deter. 

mliuliun of DuloDg and Petit Is JjJq' fi" one dt^ree of tie cestignde xale, 

'"' 9990 ^V^ ^ loodo "early of I''ahrenbdt Wlience if » be the tempera, 
ture of the mcroirv at the lower station by the attached thenoometer, and t* 
tbat Bt the upper, then loooo "'"^'' ^^ added to the helf^l of the htn- 
tncter ti the colder station (generslly the upper) to reduce it to the sntne 
t«mpeTature u that nf B at the vrumier statioD. 

Now, this correction is in ^nerol a small IVaclLon of an indi of mercury, 
■nd it would simplify the operation lo obtain it* equivalent in feet to be ap. 
plied to the approximate height, by finding the variation for I inch of mer- 
cury, and of this talcing a proportianal part for the etpanstoii for 1" of Fab> 

lenhdt. TbuB K X p- , . >= H' will give a re«ult in any drciunstance* auE- 
Sciently correct for the difference of an inch betweeo B and 6, iii wbkh 
K = *8iOO + flO (f + I'j ; fherefore "^t^^ ' will give thu Irattloiial part of 
B' In feet, required to correct the remit from fenuula (8) alao in Ac^ tm 
the difference of the temperature of the mercury at the twi>«t«tioiH> . 
(' — vQi 1_ 

10000 ■•" '"■ '* loooo 

- B — 6 (r— Qi K B — t 

"■"F+T' 10000 °"I6ooo^¥Ti''*'"""'^'*' 
Now, B — taudr — T* bring each assumed at unity, 

ioSoo'*Bn'«('-'')*'«"'"^loooo (B + i) W 

But in tUa cue also B, differing only by unity from b formula (S), becMi^ 
without Kndble error, 

K _6^ K 
loooo ^ 2 ft ~ 20000 ('*) 

*"■ 80000 *" 20000 ^"=2^2 ''■■33s'''''' "'^ "^ *** *""'' ™*- 

dently accurate in practice, ■ being the co-efflcient nf r — /, then 

._2.« + '^ (M.) 

Whence the complete formula will become 



1»«=«»» ""'•Siiiim-"H'.H'xSTS!iif-i'l»'l' 
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H-.{4»400+60(/ + O}^«— (2.42+-^^| (r — rO . . (12.) 

The teraif of s will be veedilj obtained fbr heights exceeding 9000 or 9000 
ftet when th^r begin to become sensible, by deducing them from each other* 

B b A* 

Thus B^qrj ^ A whence is derived /3', and — ^ ■■ y, 

Multiply by /a«, . ^«l. 

Hence y 4- ) + i -f &c. » f s the decimal by which the first approximation 
must, when necessary, be multiplied to obtain the correction for great heights, 
where alone they are required. 
The formula in my last paper may be deduced from (12) by refecting «, 
i-k- f 180** 
and assuming "joo" "Soo " ^^' ^^^^ ^^®* ^^ + 0.6-8, the coefficient 

of (r— V). It is obvious that 180* fbr the sum of the temperatures, or 90* 
fi>r the mean, will generally be too great. Indeed, -xg^ will at a medium be 

too* 

about 30Q-*= 0.3% and 2.42 + 0.33 " 2.75 feet, about a quarter of a foot less 

than 8 feet, so that the error from this source must be smalL By making 
these dianges, fbrmula (13) will become nearly the same as formerly, or 

H«{48iOO + 6O0f +iO} 5^—3 (r — r') . (13.) 

In the fbrmer paper 48000 was obtained partly by being derived from Roy*s 
expansion of air, and partly by rejecting the tliree last significant figum^ 
firam a desire to select round numbers easily recollected. However, if the 
figures 48 be repeated, thus making the constant 48480, it would be as easily 
recollected, and the results, if under 3000 or 4000 feet, would be sufficiently 
correct for most purposes, if the computer finds it inconvenient to use the 
more complete formula (12). 

Geuerai Rule, 

This rule is derived fVom formula (13), and is intended for those only who 
are not very conversant with algebraic symbols. 

Those who aro, will, in all considerable heights, prefer formula (12). 

1. Take the sum of the temperatures of the air at both stations, as shown 
by the detached thermometers, and multiply tluit sum by 60. 

8. To this result add the constant number 48400, (or even 48480 as men- 
tioned above), the sum will be the correct coefficient. 

3. Midtiply the correct coefficient just found by the difference of the 
heights of the mercurial columns in the barometers at the two stations, and 
divide the product by their sum, the quotient will be the approximate height 

4. Take the difierence of the temperatures of the mercury at the top and 
bottom indicated by the attached thermometers, which multiplied by three, 
will give the correction to be subtracted, i^ as is generally the case, the tem. 
perature of the upper station be the colder, otherwise it must be added, and 
the result will be the true height. 



'i 
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In thii rule no notice is taktn of Uie terma in the series abore the AnV, u 
It is ilipposed that the heigbti to which it la applied are modernte, suJl u 
9000, or 3000 fwt. ir the height exceed this, but nut much surpu* SOOO 
feet, the second term ought to be retained, which may be «bbU,* done In mind 

□ibets, in the following munDer : — 

Suppote th£t the bsrometer at (he lower sUtlon ia abnut 30 IniJiet, and 
thiit >t the upper H Inches, then the friction formed from tbelr i^ffercncc 
diiideil bj their sum, simplified if possible, being squared, and the denoDiin&' 
tor of thia multiplied bjr three, hUI give a fnctlon, of which the value being 
taken of the approximate hdgfat already finuid, and added to il, will give tha, 
true height. 

_, 30 ^25 6 1 .1 11 1 

Hence, if Cgj part of the approKimale height be added to itself, the sum will 
be the true height sufEclenlly near for almost any purpose. It will generally 
be found, howerei, that tbls hut correction in most cases that occur in prac- 
tice, is too small a quantity to merit much attention. 

The fbllowlng examples are given for the purpose of illustration ; — 
Example I. The fallowing observations to determine the height of tl^ 
Fest of TenerifFe, were made on the 8th of September ISSt.br Lord Napier, 
Ca{itaili B. N., end communicated by Ciptiin Trillium Robertson, B. N. 
Height of the barometer at Banta Cruz, 40 feet abore the level of the 

sea 30.184 inches. 

Attached and detached thermometers, .... 80° Fahr. 
At the summit of the Peak, the barometer nood it . . lO.SSO inches. 
AtUdied and detached thermotnetei*, .... H" V %ttr. 
I -SO- 

B — (_10.au v-r'—2fi /+f — 13fi . . . ISff* 

a4s.. — «o 

B -I- £ E> 49.6M 2.43 300 __ 



&66000 

e 33900 

1G&6 

22S 

B + ( — 49ie94)S00a3i(1309ft4 
• — 49694 _ 71.8 

+ 4ao 

103881 

99388 130S8.6 

— ' ■ Appr. heigbU 
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• Tlds ranilt. 1906&6 feet if the appradmftte height without the mitller 
eomectioiis depending on the remaining tenns of the aerici^ or the efiects of a 
dianga of gravity depending on the htitude or the height of the upper haro- 
meter. The effect of the remaiiring terms of the serlet may be found as 
fiiUows:— 

10.634 fit 

49,fl94 -0.S14 =i3; therefore J » 0016366 m y 

g*>-a0004l9») 

^ » aooooi4 « I 
7 



Sum, » a016698 s y 4. ; 4. i 

Whence 12060 x 0.015698 » 189.79 feet As the coefficients in the for« 
mula are derived from measurements adapted to the mean htitude of 46% the 
effect of the change of gravity depending upon the latitude should also, strictly 
speaking, be allowed for, which is derived from the factor 1 + 0.00268 cos 2 a, 
where X is the latitude of the place of observation. Since the latitude of the 
Peak of Teneriffe is about 284* N., this factor becomes 1 + 0.00268 x cos 67* 
a. 1 .4- 0.00268 X 0.546 » 1.00146. But 1206&6 + 189.8 « 1224&4 ; hence 
19248 X 0.00146 b 17.9 feet to be added to 1224a4y making 12266.8 feet. 

If an allowance be made for the diminution of the force of gravity of the 
air on account of the height of the upper barometer above the lower, it 
would be a third proportional to tbe radius of tlie earth and the approximate 
hdght* ; or if iir ^ the correction on this account, r the radius of the earth, 

and h the approximate height, Ar «- — , r may in general be taken at 20887680 

feet Hence Ar st 4- 7.2 feet, which behig applied, the hdght is 12273.4 feet 
The last correction is the diminution of the gravity of the mercury for the 
height It is a fourth proportional to the radius of the earth, the approximate 
height, part of formula (8.) or 48400 + 60 (/ + ^> Let Xr' be this corcec- 

tion;then*'-5i*§i22±i2iH:ilL Now, h is about 12270, and 

., 12270x56600 _ 
46400 + 60 (/ + /') is 56500 ; whence *' = 20887680 — ** ^'^ ^^^ '^Wch 

added to 12273.4, gives 12306.6 feet for the total height 

It is therefore evident, that in great heights^ where all the more minute 
corrections are sensible, the operation becomes vezy tedious* It would then 
be more convenient to have logarithmic and special tables calculated ex- 
pressly for the purpose. But in all moderate heights, where these smaller 
corrections become nearly insensible, the fbrmula or rule may be vefy advan. 
tageously employed. It may be interesting to show the correspondence be- 
tween different methods of calculation by various authors. . 

• Playfair's Works, vol. Ul. page 7a 
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BuIkIiL t>7 Uic I'unuula abuTC, 

I Bf tin; UbltTS of Blot, . . 

.„. OlUnuin), ..... . . 

B«il7 

' ' Sy K vet of tables romputpi] ty i";**!!; Including de* points, InlU 
tuilc, &c- inil >JDptin){ DaltoiiN hypoUi£«U iif Ihe eipaniiunofiiir, 
' I B7 Uwt of nn tHjuable ex{naaiua adopted bj il*.j Luewc, 
I Dulong, &I-. 

I Mwn of the whole, 

^Vhence it appears tUt Biot'« UbW Uirj iny tables ufld fottnula agTCi) in glf^ 
' ing the same liH{^I nearly, nhile those of Oltnunns, Baily, and mine, si 

ffd to all equnhle expuuiox of air, differ sampuhat con.'udtrnbly, the fc 
I defect, and the lul in csceas. t Busprct thut the bsrometnc obseTrBliaa 
I «pd the trlgoDometricat o|ienitiona, tliat liavu bevn made to determine U 
* \ be^fht, have uot been nilHdcntt; numerous to Ehow whltb of all these it 
I Oods U the more accurate. 

I A few determinationB of the height ol ) Peak mny he stated here, wbl 
I appear moil wortliy ofcunGdeiice, an iii»ij Ttliem eeem to be perTarmcd iL 
mch a nianner, that llie niulls con be only ../lerBble approxinuitiouL 

' BarmMlTifal Mtamrtmeidi ^ the flright fff the I'eak atlmialcl frma Ike A'on 

' Fatbrr Feiiill^ in IT!*, IMW 

M- Ilordn, in 177<i, HM* 

HM. Lamanon end Moni^ In ITBJ, . IS1T9 

M. Cordier, in 1803, 18IM 

Piofeuoi Smith, in IBIS, 1S188 

BsroD VoR Buch, cakuUt^ hy Dr SavinoD, . . ItlSI 

Mean of the whoU, 13S97.S 

TUa retult does not difier connderably fVom the laat ; but the degree of 
coofidence to be pl^ed in a mean from which the extmaea differ ao much ta 
tOS feet, cannot be Tery great. 

From the obaeiratloni of Martini^re, who accompanied Lapejrouae, I 
found by a mean of my tables It3U feet ' 

Several geometrical mcMurementa of this Peak have beoi made, but those 
tikea under aall cannot be much depended on, nor can sereral of the more 
earij, from biies frequently too short that have been taken on shore. The on* 
moat to be tniated, periiaps, was thai by Borda in 177S, which gave 13188 
ftet, about iSO feet lees than any of those means, and prove* how difficult it 
1« to arrive at the truth, nr to render the result of one obeerration stiictljr 
conformable to that of another, ezc^t by a proteas of eooH^ ai Hr Babhaga 
appropriately temu such admirably consistent nMults. 

Example II. Requiied the height of Camethy, one of the highest of the 
Fentland hills, from the following observations, being the means derived 
from a seriei continued for sereral hours, on the id of August IStB, on the 
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top of Gazntthj, and the CalUmhill of known beigbt, 866^feei above tho mean 
tide at Leith, and the upper barometer 3.5 feet under the suamitf 
Bj fecmula (12), 

B » 29.339, r m,6i.ty / s 63.7 
&B27.745, r's65.1, <« 55.4 

B^&-> 1.504,r-V',«.Tri/ + /'sTl9ri . . 119.1 
. . 2.8 iig I 6 

B-f5.i57.08i 0.4. JiL 

888 2.4 300 7146 
222 — 48404 

2.8 

conection » — 31.08 B — 6 » 55550 reversed 

495.1 

. 55550 

277T5 

5000 

222 

B + 5 =1 57.084)88547( 1551.2 
• ••• 57084+ 355.0 

— u+ a5 

31463-^ 31.1 
28542 4- 0.5 

1.594 ^^^ , ^ 

^^'^> ^Mi ^ ^'^^ ne&r\y, aud 2921 1979.1 

0.03x0.03 ^^^^ ^^ . ^^^ 

s s 0.0003, therefore _ 

8 67 

aOOOS X 1551 s 0.5 foot nearly 67 

10 
The true height is therefore 1879 feet. 

So that the terms of the series formerly alluded to are in this case unne- 
cessary, and the effects- of latitude and height would be nearly insennble. 
The calculation becomes in consequence remarkably- simple. . 

The following are the heights of the same points, by a concise set of tables 
accompanying this paper, which to those not fond of formula, and the arith* 
metical operations thence required, will be useful : — 

1. B «B 30.164, 4- » 80% / » 60* 

6» 19.530, 'r^x.55, f^ 55 

r — r'=.25",/ + <'=135 

B « 30.100 gives, in Table 1 20335 feet. 

60 propcnrtional parts, ..... 52 

4 3.4 

30.164 gives 20390.4 

b » 19.500 gives 8993 feet 
80p.pts. 40 

19.530 gives 9^ 
r .- r' a 25<* Table U. + 67.1 

■^■^■^^^ 
Sum, 910ai 9100.1 

Approximate height or difference, (Carried forward,) 11290.3 
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Approximate height or iliir*?ront<s (Brought over,) 11! 
f m 135' give* tactor {Tnble III.) revcrecd, ... 6 



ProJurt, 1«11.» < 

To latUude 28(*, nad htigbt 11Hl feci, Table IV. gives + S6.S 

Trueheigbt of IhePesk ofTeneriffe, .... l!I6e.O 

i = 27.745, »'-fiS.l, ('=.55.1 

t_t'=1I. U+f = l]9.l 

B = K.300 f^vcs 111 Table L 1S631 fi 

30 prop, parts, + tj 

9 +fl 

89.339 IXMW 

£ = 87.000 Gives leiM ■ 

40 ... 38 ^ 

^1 

r—T'=n'.l 89 ^ 

18838 1«38 

ApproximDte height or dilTereiice, . 1 i30 fi>eC 

! + (•■= 119.1 givea factor (Tiihlc III.) re verse J, . . !36ai 



Hdght of the upper barometer ibore the lower, neailj lUO&et 

Heigfat of the upper barometer aborc the Calton Bill baroineter, 

nearlj IfilOfeet. 

To kUlude M*, and hei^t ISIO, Table lY., ... +3 

Cdtou HUl ahove the tea, +355 

Camethr C^ni hei^t, 3 

Total belg^t, 1681 

Or aboutiiro feet more than that found h; Uie ronnula. 

The correcUon from Table V. ii tntenilble lo these examples 

Having been desfroua of applying the Bympiesometer to the 
determitiatioii of this height, the following observatioos were 
made with two iastruments ; one the same which I had cttrried 
without injury some hundred miles, and bad used on Ben Nevis 
ID August last, was made some years ago, and bad not been 
examined nnce by the maker ; the other was quite new, and 
indicated, as will be seen by the following obeerrations, a oon- 
staot difierence of 4 or fi fathoms. Designating the former by 
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A, and the latter by B, the succeeding observations were made 
at Edinburgh, after standing together during the night, and on 
the top of Camethy after standing half an hour. 

A. On Camethy. 

At l^ 10* p. X. S -> 421 &thom8, / » 32*.4 

1 26 ... S£=42S ... /bSS.O 

Meana, TTs liT^ "»i 

A. Near Edinburgh, 290 Feet above the Sea, 

At 8^ 30" A. M. S' » 164 fathoms, /' » 4i^4 

Hence, ... S » 421.5 t » 32^.2 

S' a. 1610 <'=44,4 



S — S'»257.5 / + /'«.76.6, and m«1.015 

Whence, 257.5 x 1.015 X 6 a 1568 feet 

Correction for height of S' above the sea, . . • -f 290 

True height by A, 1858 feet 

It was thought advisable to try whether, by exposing one of 
the instruments, while the other was protected as much as con- 
veniently could be, any very decided difference in the altitude 
would be found, the temperature being the same nearly, and 
the sun partially covered with clouds. The instrument denoted 
by B was placed in a tolerably well protected position, along 
with A, for the first set of observations on the summit of 
Camethy, when the same difference nearly was observed. That 
denoted by B was then suspended on the top of a small cairn 
on the other, exposed to a pretty strong north wind, and both 
instruments were then read a second time without any relative 
variation. 

B. At SI* 30 A. M. S' » 426 fathoms, r»3K8 

1 15 P.M. S a-lSQ ... <».44.4 

S' — S — — . — - 

"257 /'+# 76.2 

gives m m 1.015 

Therefore 257X1.015X6, • 15C6 feet 

Correction as.befbre, 290 

True height of Camethy by B, 1856 

These differ SO or 30 feet from the former, which is re- 
garded as correct, because cotemporaneous observations were then 

1 
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■ fiiiaLV III I I and bottum, which was not done here, though the ' 

"t fctrun obser\-ed to stand steady during tlieintcrvaL 

From llie method of graduating the sliding scale of the sjin- j 
piesonieiLT adopted by the inventor, die divisions are not quite \ 
thcorclirully exact. In fact, there are only such a number of || 
poinU found by calculation and experiment in general as may 
be thought necessary, and the intermedinte spaces are thru di- ' 
vided into equal parts nearly, as the deviation from perfect nc- 
curacy would, in most cases, be insensible, or at least leaa | 
than the errors ariung from oilier sources which rannut "j 
easily be avoided. Indeed, the correction of pari of llie cnat 
of graduation is in some degree obviated by s sort of ten- 
tative process ; and, consequently, as appears Iwlh by the for^ 
mer examples and the present, the t rrors of the practical con- 
clusions generally fall within the usual errors of observation ; 
and the results may, I think, Iw estimated to be equal in accu- 
racy lo those by die Knglefield barometer, while the instru- 
ment itself is much hghter, and considerably more portable, 

I have been inclined lo think that it requires rather more at- 
tention to operate accurately with the sympiesomcier in c«rtaia 
eases, especiiilly i" ravines, or water-courses ihickly wooded. 
In particular, I recollect that, in attempting to measure the 
height of the romantic banks of the Esk , at the old mansion-hotue 
of Hawthomden, the 6rst observations appeared to be tolerably 
correct, when both the upper and lower observations were made 
Dear the house ; but as soon as I had gone down the river side 
to a small 6eld surrounded with wood, by some irregular influ- 
ence, perhaps from strata of air of different densities, or tempe- 
ratures more loaded with aqueous vapour in that confined situ- 
ation, I soon found that it required the instrument to be pro- 
tected, otherwise errors to a considerable amount would be pro- 
duced, and that such a sitiuilion was very unfavourable for 
these operations. As my observations were made in the company 
of a friend from Liverpool, I had not sufficient leisure to exa- 
mine the causes of this drcumstance ; but concluded, rather 
hastily perhaps, that it agreed partly with a remark of Professor 
Babbage of Cambridge, " That when the lower observatnn is 
made in a narrow or deep valley, situated at the foot of a mouu- 
taiD range, the upper observation being made oa an exposed 
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sammit, the elevation thus detemiiiied falls short of its true 
height.'^ Dr Anderson ol the Academy of Perth, attempts to 
explain this in the following manner :— -»^< In such a case, it is 
evident that the intermediate strata between the two stations are 
placed in circumstances to be powerfully affected by humidity ; 
of course, the great dilatation which they su£Ssr from the influ- 
ence of aqueous vapour, tends to increase the altitude of the 
mercury in the barometer at the upper station ; and by thus 
brining the ratio of the pressures nearer to equality, diminishes 
in a corresponding degree the computed heights by the common 
formula.^ 

This seems, at least, to be a rational explanation of the diffi- 
cuhy. However, it is proposed to continue our observations, in 
order to throw some light, if possible, upon such anomalies, 
arising, in a considerable degree, I am persuaded, from local 
circumstances, or the partial effects of temperature. 

It has already been observed, that the older made sympie- 
sometcr stood at a height somewhat different from the new, and 
may possibly be ascribed to a gradual deterioration of the instru- 
ment. No doubt the oil must thicken ; and in the course of a 
few years its motion must become more tardy. In this case, the 
only remedy will be a removal of the oil, and a re-adjustment of 
the instrument. But the sympiesometer is not the only instru. 
ment which suffers deterioration by time. It has been repeat- 
edly asserted that the mercurial thermometer, and barometer 
also, become affected by causes for which it is difficult to ac- 
count, after a lapse of some years. In particular, Mr Daniell, 
in his Meteorological Essays, appears to prove from numerous 
registers, that the mercury stands lower in barometers in pro- 
portion to the age of the instrument, and proposes a ring of pla^ 
tina, with which the mercury has the property of coming in 
perfect contact, to prevent the air from insinuating itself be- 
tween the mercury and the glass, and rising into the vacuum 
above, thereby shortening the proper height of the mercurial 
column. It will require some time to verify this satisfactorily 
perhaps, though the proposer seems, from his own experience, to 
have sanguine expectations of success. 

It has already been remarked, that the observations by the 
barometer should be made simultaneously at the tup and hot- 
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tom of the hi'igbt to be aieaaured, otherwi&c great errors inij ^^ 
be committed in the detenuiaation of the liaal results, if lb* ^^ 






barometer be changeabti-. 

I cannot illustrate this better, than by the measurement ai 
Ben Nevis, communicated in tny laat paper. On the nioming 
of tliL* daj preceding the day of ascent, on tlie morning of the 
day of ascent, and on the evening after deeeent, &om a number 1 
of observations in the monlli of August 1830 ; — 

On the Wlh, nt «» 37- *. u. B 9=S!|ia.je7. t =4r.O, ( = 51'.0 
)& ... e A. u. B ^ is .869, T 0= 50 .4, < = 30 .9 
S9 tl 15 f.h.Be=30. Ill, t = 53 .0,1 = 53.0 
f9 ,., 1 M P.M.* =!S .466, T' = 3T.7,i-S7.0 
Nov, on comparing the observations made on the 2Stb, ■ 
&• ST" A.M., with those on the 29tb at 6"' 0" 
8" 15" P.M., it will be found that the rise of the barometer! 
was tolerably regular, and that a mean between the two last J 
made on the morning and evening of the same day in which tbfr I 
observalion.s were made on the top at nearly equal intervals of I 
time, cannot be far from the truth. But if I had taken either 1 
of these observations made at Fort William Inn, it is evident 
that their height, resulting from a comparison with that on the 
top, must have been erroneous to a consideral)K' amuiiiit, L-ithcr 
in defect or excess, according as I had adopted %9'889, or 30.118 
for the term of comparison. 

LetB-M.8S9, r -fi0°.4,f ..Mr.g 

i - SJt.4«. *' .. 37 .7. l* - 37 .0, tben the resulting hdgfat trfll 

be 4«70IM. 

Agida, MB. S0.11S, r - sr.^, I = 53*.0 
b .U.466, r'_37.7. 1'-3T.0 

The h^ht wUI be . WJt teet. 

The difference orthcMiesulta Is tOSfyeL 

And thererore the hilf or error of OKh, 1* IDS &et. 

From this exumnation, it appears that the difference of tiiesD 

detenninatioDB is no less than S06 feet, giving a mean error of 

108 feet (or nch. 

In like msaner, the ^mpieaometer observations mode ranul- 
taneoudy with the above, will, 

Bjtheflnti^Te 4ttOfeet. 

B7 the iMMid Mt, Ues 



HilC or DMn error, .... 134 
Or onl; dlSWiv 31 ttet from lb* other, by as cxceltent mountaia tareoM- 
ter of the beil constnictloa. 
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Without due caution, therefore, these unavoidable errors arift- 
ing from single sets of observations made after the lapse of some 
hours, when the barometer is changing somewhat rapidly, may 
eanly, though improperly, be imputed to the faulty construc- 
tion of the instruments employed instead of the proper source. 

Lastb/y I may remark, that it is of importance, for the sake 
c^ accuracy too, that the lengths of the mercurial columns should 
be correctly reduced to the same standard temperature which, in 
a continued series of observations, is generally taken at the freez- 
ing pcnnt, or 32^ of Fahrenheit's scale. I have therefore given 
coneiFe tables for that purpose in a former Number of this Jour* 
nal, for 1828, because such reductions are often inaccurately 
made by allowing the expansion of mercury in glass^ instead of 
the absolute expansion of mercury in barometers of the common 
construction. In mountain barometers, tlie expansion of the 
brass tube enclosing the glass one, on which brass tube the scale 
for measuring the height is engraved, must also be taken into 
account, which in these tables has likewise been attended to. 

To enable observers to make a proper and accurate allowance 
for capillary action, I have there likewise given a table, computed 
from Mr Ivory's formula, to every hundredth of an inch, be- 
cause by the irregular variation, interpolation for intermediate 
points cannot be accurately made by even proportion. I have 
been induced to notice this here, because in books of some re- 
putation, and in cotemporary Journals, these reductions are made 
erroneously, — ^by that means forcibly bringing about qoind* 
dences of apparent accuracy, when no such thing could be said 
either of the instruments or the observations^ 

EXPLANATION OF THS TABLES. 

Table I. The numbers in this table are derived from a table 
of logarithms adapted particularly to barometric observaticms. 
It is on the same principles as that of Oltmanns', in English feet, 
with proportional parts annexed. Since the numbers are given 
to inches and tenths, the proportional parts for hundredths are 
conveniently placed on the left, opposite the tenths. 

The same proportional parts answer for thousandths, by strik- 
ing off a figure from the right, increasing the last or units figure 
remaining by 1, if the figure struck off exceeds 5. Thus in all 

• JULY— SEPTEMBEB 1881. V 
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cases, the numbers corrcnponding to inclics, tcntlis, humlredilu^ 
and ihousaiidths of an iuch of the height of each baromctcTr 
may be readily found by simple addition, of which the diSiac* 
cnce forms the appioxiaiate height as ehown in the example^ 
p. 323, 324. 

A very extensive table of this kind has also been publiehed 
by Mr Thomas Jones, the eminent mathetiialical instrumeal- 
maker, Charing Cross, London, extending from 15 to 31 inche* 
of the barometer, and giving every thousandth part of an inch. 
To those wlio use Fahrtnhcit's Thermometer, our Tables IL, 
III. Part I. may be couvenieni, as the tables given by Mr Zoom 
arc adapted to the centesimal thermometer alone, both for reduc« 
ing the mercury in the barometers to the same temperature, an4^ 
fcr making allowance for expansion of the air by heat. 

Tabic II. The second table is computed from the formula 
(11.) adopted to a mean state of the atmosphere, and properly 
Tdries according to the sum of the detached thermometers ; but., 
OS the variation from tins cause is small, it need hardly be at= 
tended to, unless very great precision be required. There at* 
Iwo parts, one adapted to Fahrenheit's scale, the other to the ceik 
lesimal scale, so that either moy be used as required. 

As the metliod of computing the correction for the diSerence 
of the mean temperature of the air from that of the freezing point 
is Bomevhat troublesome, especially if Fahrenheit's thermometn' 
be used, 

Tt^le III. has been computed to facilitate this process, and 
Ibe vatue'was derived from formula (7). 

It may be remarked, that this table is now engraved on Mr 
Adieus sympiesometcr, for the purpose of saving trouble, as the 
only arithmetical calculation now required is the multiplicatiott 
of the difference of the numbers found from the sliding-^scale 
adapted to that useful instrument, by this factor, to give the 
final result. 

Tabu XV. g^ves the necessary allowance for the change <^ 
gravity, depending upon the latitude of the place of observa- 
tion, and the hnght of the elevation measured. 

Table V. ^ves the correction for the elevation of the lower 
barometer above the sea, when the height of the upper above 
ihe lower is 10,000 feet, and consequently that for any other 
number different from 10,000 by taking proportional parts. It 
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will always be a small quantity, however, and, in general, when 
the lower barometer is not elevated considerably above the level of 
the sea, it may be neglected. 













Tablb I 


• 




_• 


p.p. 


B. 


Feet 


P.P. 

+ 


a 

19.0 


Feet 


P.P. 


a 


Feet. 


P.P. 


a 


Feet 


4 


15.0 


2138 


8314 


2ao 


13305 


+ 


27.0 


17496 


17 


I 


2311 


13 


1 


8451 


11 


1 


13419 


9 


1 


17592 


34 


2 


2483 


27 


2 


8587 


22 


2 


13532 


19 


2 


17688 


51 


3 


2655 


40 


3 


8723 


33 


3 


13644 


28 


3 


17784 


68 


4 


2826 


54 


4 


8859 


45 


4 


13756 


38 


4 


17880 


85 


5 


2995 


67 


5 


8993 


56 


5 


13868 


47 


5 


17975 


102 


6 


3163 


81 


6 


9127 


67 


6 


13979 


57 


6 


18070 


119 


7 


3331 


94 


7 


9261 


78 


7 


14089 


66 


7 


18164 


136 


8 


3497 


108 


8 


9393 


89 


8 


14199 


76 


8 


18258 


153 


9 


3662 


121 


9 


9525 


100 


9 


14308 

» 


85 

+ 


9 


18352 


+ 


16.0 


3826 


+ 


20.0 


9656 


+ 


24^0 


14417 


2&0 


18446 


16 


1 


3988 


13 


1 


9787 


11 


1 


14525 


9 


1 


18539 


82 


2 


4149 


26 


2 


9916 


21 


2 


14633 


18 


2 


18632 


48 


3 


4310 


38 


3 


10045 


32 


3 


14741 


28 


3 


18724 


64 


4 


4470 


51 


4 


10173 


43 


' 4 


14849 


37 


4 


18816 


80 


5 


4628 


64 


5 


10301 


53 


5 


14956 


46 


5 


18906 


96 


6 


4786 


77 


6 


10428 


64 


6 


15062 


55 


6 


19000 


112 


7 


4943 


90 


7 


10554 1 75 


7 


15168 


64 


7 


19091 


128 


8 


5099 


102 


8 


10680 1 86 


8 


15274 


73 


8 


19182 


144 

+ 


9 


5254 


115 

+ 


9 


10805 


96 


9 


15379 


83 


9 


19272 


17.0 


5409 


21.0 


10929 


+ 


25.0 


15484 


29.0 


19372 


15 


1 


5563 


12 


1 


11053 


10 


1 


15588 


9 


1 


19452 


30 


2 


5715 


24 


2 


11177 


21 


2 


15692 


18 


2 


19542 


45 


3 


58G6 


37 


3 


11300 


31 


3 


15796 


27 


3 


19631 


60 


4 


6017 


49 


4 


11422 


41 


4 


15899 


36 


4 


19720 


75 


5 


6167 


61 


5 


11544 


51 


5 


16002 


44 


5 


19808 


90 


6 


6315 


73 


6 


11665 


62 


6 


16104 


S3 


6 


19896 


105 


7 


6463 


85 


7 


11786 


72 


7 


16206 


62 


7 


19984 


120 


8 


6610 


98 


8 


11907 


82 


8 


16308 


71 


8 


20072 


135 


9 


6756 


110 

+ 


9 
22.0 


12026 


93 

+ 


9 


16409 


80 


9 


20160 


+ 


l&O 


6902 


12145 


26.0 


16510 


+ 


30.0 


20248 


14 


1 


7047 


12 


1 


12263 


10 


1 


16610 


9 


1 


20835 


28 


2 


7191 


23 


2 


12381 


20 


2 


16710 


17 


2 


20422 


43 


3 


7335 


3,5 


3 


12498 


30 


3 


16810 


26 


3 


20508 


57 


4 


7477 


46 


4 


12615 


40 


4 


16909 


34 


4 


20594 


71 


5 


7618 


58 


5 


12731 


49 


5 


17008 


43 


5 


20680 


85 


6 


7759 


70 


6 


12847 


59 


6 


17106 


52 


6 


20766 


99 


7 


7899 


81 


7 


12962 


69 


7 


17204 


60 


7 


20851 


114 


8 


8038 


93 


8 


13077 


79 


8 


17302 


69 


8 


20936 


129 


9 


8176 


104 


9 


13191 


89 


9 


17399 


77 


9 


21020 
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Table 11. 




Table III. 


T^ 


Feee. 


ir 


Feet 


r-V 
21" 


Feet. 


0.1' 


P.P. 


50*^ 


Factor. 


t-k-f 


p.p. 


V 


«.7 


29.3 


56.1 


0.3 


0.9839 


V 


11 


% 


5.4 


12 


32.0 


22 


58.7 


.0.2 


0.5 


60 


0.9954 


2 


23 


3 


8.1 


13 


34.7 


23 


61.4 


'0.3 


0.8 


70 


1.0069 


S 


34 


4 


10.8 


14 


37.4 


24 


64.1 


:o.4 


1.1 


80 


1.0184 


4 


46 


6 


13.4 


15 


40.0 


25 


66.8 


0.5 


1.3 


90 


1.0299 


5 


57 


6 


16.1 1 


16 


42.7 


26 


69.4 


0.6 


1.6 


100 


1.0414 


6 


69 


7 


18.8 ; 


17 


45.4 


27 


72.1 


0.7 


1.9 


110 


1.0529 


7 


80 


8 


21.5 ! 


18 


48.1 


28 


74.8 


0.8 


2.2 


120 


1.0644 


8 


92 


9 


84.2 


19 


5a7 


29 


77.4 


0.9 


2.4 


130 


1.0759 


9 


103 


10 


26.7 

1 
1 


20 


53.4 


30 


80.1 






140 
150 
160 


1.0874 
1.0989 
1.1104 






i 


L^ENTESIMAL THER 


MOMETE 


:r. 


1 


r.-r^ 


Feet 


r-r' 


Feet. 


21' 


Feet 




p.p. 


-10" 


Factor. 


r 


p.p. 


V 


4.8 


52.8 


100.8 


0.5 


0.9793 


21 


2 


9.6 


12 


57.6 


22 


105.6 


0.2 


10 





1.0000 


2 


41 


3 


14.4 


13 


62.4 


23 


110.4 


0.3 


1.4 


+10 


1.0207 


3 


62 


4 


192 


14 


67.2 


24 


115 2 


0.4 


1.9 


20 


1.0414 


4 


03 


5 


24.0 


15 


72.0 


25 


120.0 


0.5 


2.4 


30 


1.0261 


5 


103 


6 


28.8 


16 


76.8 


26 


12k8 


0.6 


2.9 


40 


1.0828 


6 


124 


7 


33.6 


17 


81.6 


27 


129.6 


0.7 


3.4 


SO 


1.1035 


7 


145 


8 


384 


18 


86.4 


28 


131..4 


0.8 


3.8 


60 


1.1242 


8 


IGG 


f) 


i3.2 


19 


91.5? 


29 


139.2 


0.9 


4.3 


70 


1.1449 


9 


186 


10 


48.0 


20 


96.U 

1 


30 


1440 






80 


1.1656 
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Feet. 
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()o 


10° 


i'O^ 


.30** 


4<.^ 


V 


ft»° 


1000 


5.0 


5.0 


5.0 


4,3 


,3.4 


2.6 


1.7 


2000 


11.3 


11.3 


10.0 


8.6 


6.7 


5.2 


a4 


3000 


1G.9 


10.9 


15.0 


13.0 


10 3 


7-7 


5.2 


4000 


22.0 


22.5 


20.0 


17.4 


13.9 


10.4 


7.0 


5000 


28.9 


28.2 


25.5 


21.8 


17.1 


12.8 


ao 


COOO 


34.7 


33.9 


31.0 


20.4 


21.0 


15.3 


10.3 


7000 


407 


39.9 


30.1 


30.8 


24.5 


17.8 


11.9 


COOO 


46.7 


40. 1 


41.7 


35.3 


28.1 


20.5 


13.7 


9000 


53.1 


52.5 


472 


40.3 


32.1 


23.6 


159 


10000 


59.7 


58.7 


52.8 


45.4 


36.0 
40.0 


26.7 


17.9 


11000 


GO. I 


64.9 


58.2 


50.6 


29.7 


19.9 


12000 


72.7 


71.3 


64.6 


55.7 


44 5 


32.8 


22.1 


i:iooo 


79.8 


77.6 


70.7 


60.7 


49.0 


36.2 


24.5 


uooo 


8G.7 


84.6 


76.9 


66.0 


53.0 


40.1 


27.6 


loOOO 


94.1 


91.7 


83.7 


72.6 


58.5 


44.0 


30.6 


JGOOO 


101.5 


9C.7 


90.5 


78.2 


63.3 


47.8 


33.4 


17000 


107 


104.9 


97.0 


83.6 


67.9 


51.3 


36.0 


18000 


114.5 


111.9 


102.8 


89.1 


72.5 


54.9 


3a 4 


19000 


121.3 


118.2 


10&7 


94.6 


773 


6a3 


40.8 


20000 


128.2 


124.9 


114.6 


100. 1 


82.4 


G2.0 


43.2 
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Table V. 


For 10,000 Peel 










Ajwumint.— Hbiort or Lowbb Bamomctsb. 




B. 


Feet. 


B. 


Feet. 


a 


Feet 


B. 


Feet. 


15 
16 

17 

18 


18.2 
16.5 
14.8 
13.3 


19 
20 
21 
22 


11.8 

10.5 

9.3 

&1 


23 
24 
25 
26 


6.9 
5.8 

4.7 
3.7 


27 

28 
29 
30 


2.7 

1.7 

0.7 
0.0 1 



An Account of the Tidal and other iKmea observed on the sur^ 

face of the Limestone Rocks on tfie Shores of Greece, By 

Staff-Captain Puillon-Boblaye. With a Plate * (PL V.) 

T^HE Study of the action of the sea on the rocks of the shore 
vnil explain in a simple manner a phenomenon which has been 
hitherto but little studied. 

The following observations on this subject apply to the lime- 
stones of the Grecian shore, and, of them, to marbles, dolomites 
and compact limestones. The coarse limestones (calcaire gros- 
siere) present facts sufficiently different to rec^uire being treated 
separately. 

In these researches I have pud that attention to the subject 
which it appeared to me to merit ; but leisure, health, and se- 
curity were so often wanting to the observer, that the inquiries 
still remain very incomplete. Presuming, nevertheless, that 
they deserve the attention of geological travellers, I venture to 
recommend them to those who shall visit the south of France 
and the Apennines : they will find on its shore the same geo- 
logical relations, and be enabled to finish at leisure what I have 
only glanced at. 

Fig. 1. The calms so fi^uent in the seas of Greece, prin- 
cipally during the summer months, permit the steepest shores 
to be approached without danger; there then appears ' deli- ^ 
neated at their surface horizontal bands or zones of different 
colours. An azure line sparkling with light marks the shore. 



• Translated by Rev. Mr Ettershank from Bout's " Journal de Geo- 
bgie," Feb. 1831. 



and makes the dark colour of llie zone, which exists immediate. I 
ly above the tides, more distinct. Numerous asperities, derts, 1 
and caverns contribute to make its base appear of nil intense i 
black. Above the tint is softened, but the transition to the sue 
feeding zone remains oltvays strongly delineated. 

The latter is generally of a dazzling while, yet, as it im- 1 
presses its colour on the rocks themselves, it shows in some lo- I 
caltlica the blood-red colour, or flower of the peach, or the straw- J 
yellow of lithographic limestones. Above, there appears a zone I 
of a uniform grey, whatever be the nature of the rock ; vege^ I 
tation there commences, and is pointed out by some patctm 1 
of a dark green colour. I 

Finally, at an elevation much higher than the shore, where i 
much exposed to the violence of the tides, an elevation that I 
rarely surpasses from thirty-five to forty yards, there oppenra ■ I 
vegetation of a brilliant green, although a little dark, which ex- 
tends even to the summits of the mountains, if the rapidity of 
their acehvity does not prevent it- These are the different zones 
which I am now to describe. 

■1^^^ , The Zone of the Title. ^ 

The tides in the Mediterranean are so inconsiderable, that we 
cannot distinguish by observation their effects from those of the 
diurnal influences of breezes and variable winds, at least the at- 
tempts that I have made in this respect have been fruitless. 
Yet no one can doubt the existence of these tides, when in calm 
weather he sails along the shore. 

In fact, it appears that the tide balances itself constanUy be- 
tween the limits of a littie zone which is not three decimetres in 
height, but which is defined in a manner so conspicuous, that it 
announces the influence of a permanent and regular cause. 

In the localities where the tide has little energy, as in the 
portsof Napoli and Navarino, it is characterised fay a marine ve- 
'getation of a yellow colour, which detaches itself in a very con- 
i^cuous manner on the dark colour of the lower part of the 
shore. On the contrary, wherever the mechanical action of the 
tide, doubtless seconded by chemical actions, has been able to 
attack the limestone, and this is a very general case, this little 
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nme is delineated in a manner still more evident. It is a groove 
more or less deep, and in which the rock is naked ; its height is 
not so uniform as in the preceding case, because it is often 
formed by the reunion of little caverns or cavities, and thus its 
height is elevated or depressed with them ; yet seen at a certain 
distance, we recognise a constant mean height, and that within 
the Umits which I have assigned to it, a certain indication of a 
permanent phenomenon, and of determinate limits. 

The result of the breaking of the tides upon the shore pro- 
duces, on the contrary, effects which are not well defined, are 
without a determinate elevation, and, as we shall soon see, alto- 
gether different from the former. 

(Fig. 1. a). The lower part of this groove, of which I have 
not yet spoken but to demonstrate the existence of a Mediter- 
ranean tide, is attached to a nearly horizontal ledge or table, 
which prevails at some centimetres beneath the level of the sea, 
extends some yards in breadth, and terminates abruptly by a 
sudden increase of the depth of the waters. 

This ledge exists generally wherever the shore is rocky, yet 
it is sometimes concealed by descending debris, and is scarcely 
perceptible in very inclined shores, where it is confounded with 
the submarine prolongation of these debris. 

On the other hand, in the localities where the rocks are easily 
destrucuble, as when greensofid and its clays bound the sea, this 
submarine horizontal ledge extends very far forward from al« 
most vertical beaches. I have observed it ill the bay of Modon. 
There it extends out from 50 to 200 and 800 yards from 
the shore, slopes gradually, and then it sinks rapidly to a 
great depth. At its surface the sea is often only some inches 
in depth. The bottom, perforated by funnels in which the tide 
seems to produce the effect of a wimble, is again covered with 
slimy soft argillo-calcareous mud, which often leaves bare the 
vertical sections of the greensand strata ; thus it is not a slope 
slightly inclined, formed by debris produced by the tide, but 
the result of an action of long continuance. This table or ledge 
forms a submarine bank on which the tide breaks, and of which 
it weakens the force ; consequently, the destruction uniformly 
tends to cease, and we are convinced that it has attained its 
limits in many places. 



'AQ6 Cuptain I'liillon-Uoblayc on the 7'itiut and other Zona 

Un till: AwTea where the old limtstoncs prevail, nhich ptinci^ 
paily form llic subject of this notice, ibc submarine laWe is nev«t- 
inorg than some yards in brcidlli. Us surface is covered with 
little ruugb JDcqualities, bent back on every side, and fretted in 
auch a manner as, only to adiicte to the rock in aome points. It 
13, besidei, pierced through by deep cavities and xiiiunsities, di- 
rected oltnost always in the plane of the fissures. I have found 
some localities chiefly on the east side of Magna, where the 
groove and the submarine table which reattnchcs itself to its lower 
|>art were almost wlwlly wanting, and of which I was not able 
to give a reason, the shore being otherwise rocky, steep, and ex- 
posed to the violence of the sea. I should have been inclined to 
ottribute it to the recent sulisidencc of the land, and the more so 
as the sea is very shallow, notwithstanding the steepness of ilie 
sliore, had not ihc followiug observation made mc discover iHai 
it must be attributed to another cause. There is deposited in 
lliese localities a concretionary bmestone which encruEts (he 
rocks, however much they may be inclined, even to the superior 
limit of the tide. I la surface is white, manimillatcd, and covered 
witli serpulee, with corals and other madrepores. The interior 
is often formed by a mass of little tubes, as those of serpulic, 
but of which the cavities penetrate even to the interior of the 
crystalline limestone. This deposite which I had not beea ao- 
custooted to see formed abundantly, but in those places where 
the sea is little agitated, could it be here the cause of the pre>- 
servation of the littoral rocks ? or rather, could not these two ef- 
fects result from the same cause, the rarity and the feebleoea 
of the winds in the easterly direction * P 

■ Thii depot of concreUonarj limestime occurs wherever tbe sea if 
tranquil, and wherever MndH and muds do oot change their natures, as In 
mod-rteadi and mouLht of rirers. In the remote and ahalloir part* of rocky 
bajrn, It envelopes man; univalve shelb to the superior limit of the tide. It 
is more abundant tbe calmer and the deeper the lea. Thus, in the road, 
■tead of Navarino, the wreck of the fleet of Ibrahim, raised from a depth of 
from five to mx fathoms, was encrusted with It to a thickness of tnany miUI. 
metres, after about righteen months' tmmersloD ; oysters, serpulK, Ac were 
adhering to it. Iieaving out the sands and madrepores, there is a rlidng of 
the bottom of nearly five millimetres In two jean, vhicfa would pve ten 
metres of calcareous deposite during our historical period. We ought also to 
add, that, in the tame place, there is formed enormous muddy and aandj d*. 
posites, which haveatteady obstructed two of the Qntrances of tberoad.4tcad. 
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. When the shore is composed of breccias, or of puddingstones 
cemented with ferruginous matter, the groove acquires a great 
depth, as at the foot of the Palamede de Napoli ; the tide dis- 
integrates and undermines to a great depth, and penetrates un- 
derneath, even to a distance of eight or ten yards from the shore. 
Thence there results very extensive fissures parallel to the sea, 
and outlets through which the tide, after having broken itself 
under your feet, escapes in Jets dCeau. 

(Figs. 9, and 3.) Perpendicular shores present some peculiar 
circumstances in this zone. I shall take for example Cap-GroSy 
the most remarkable place of this nature that I have had occa- 
sion to observe. Its description belongs to the physical geogra- 
phy of the Morea ; it will be suiBcient to state here, that it is a 
rock of grey marble, a league long, 900 yards high, and cut per- 
pendicularly on the sea side and on the land side, and truncated 
besides at its summit by a nearly horizontal plane. It is very sel- 
dom that it can be approached witliout danger. The meeting dT 
contrary winds in the gulfs of Messina and Laconia, excite violent 
tempests there, and rapid currents sweep along their banks, where, 
in case of shipwreck, there could be no hope of safely. If we add 
to these causes of fear, the continual noise which the waters of 
the sea make by engulfing themselves into the numerous cavern3 
which open at the foot of the rocks, a noise that can be com- 
pared only to the distant rolling of thunder or artillery, we 
shall be disposed to believe, that Cape-Tenares, which borders 
on it, has usurped to itself the terrible reputation of the foimer*. 
In a first voyage I was obliged to shear ofi'*, and could only re- 
co<mise the existence of this line of caverns and cavities which 

o 

prevails at the level of the tide, and in which the sea then roar- 
ed in a terrific manner. Afterwards, in the month of June a 
perfect calm peraiitted me to follow the foot of this enormous 
mass, and to penetrate into the interior of one of those caverns 
inhabited by pigeons as in the time of Homer, (Messa abound- 
ing with pigeons). 

I observed here a submarine step or ledge, which in this place 

* This succession of groanings or murmurings which issue from the interim 
or of the caverns of CapeX^ros, is undoubtedly that which the ancients meant 
to Express by the barking of the many heads of Cerberus* 
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was only firom one yard to one and a half in breadth. I saw, 
besides, that the groove hollowed at the base of the rock jouied 
every where at the level of the tide a succession of caverns and 
cavities more or less deep, which the dimensions alone distin- 
guished ; that to the one as well as to the other corresponded 
the lines of fissures crossing in different directions, and that their 
meeting in a greater number seemed only to have promoted 
their enlargement, or the passage from the state of a cavity, 
partly submarine, to the state of a lUtoral cavern. 

An observation already made at Napoli, at the foot of the 
fortress of Itskal^, was confirmed here. CavitiSra which were only 
a yard in length, with a sinuous and rounded outline, attained 
a height of from 30 to 40 yards. Their great axis, constantly 
placed in the plane of a scarcely perceptible fissure, offered no 
trace of erosion, nor the cavities any apparent continuity. I 
mention them here for the purpose of noticing their relation to 
the fissures, for I do not believe that they could otherwise be 
the result of littoral influences. I believe them rather analo- 
gous to bone-caves, produced partly by the flowing of conti- 
nental waters. The interior of the cavern presented some pe- 
culiar circumstances, which I have no doubt will be found in 
all the littoral caverns. The rounded form of the inferior part 
of its vault and its walls, showed that the fissures had only 
acted by facilitating the chemical and mechanical action of the 
tide, and afterwards hastening the fall of some angular parts of 
the vault. The rock was grey marble, in thick layers almost 
vertical, and perfectly homogeneous. We found at the surface 
of the rock parts decayed, and again covered with black testa- 
ceous matter, of which I shall speak soon. 

No opening could be discovered either at the summit, or 
at the most remote part where the rock was bare ; in a word, it 
did not differ from the numerous cavities of the line of the tide, 
but only by its greater dimensions. 

The bottom, which rose quickly towards the interior, was 
covered with sea-weeds, j)ieces of wood, and other bodies capable 
of floating, and some rolled pebbles, all identical with the rock on 
which they rested, a character very essential to be remarked. 

It is not, then, one of those caverns of erosion, with succes- 
sions of chambers and galleries, and with smooth walls, fJled 
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either by ancient or modem alluvium ; caverns as numerous in 
the Morea as everywhere else, but which it is very difficult to 
observe, because they still serve as an issue to the waters of ba- 
sins shut up in the interior, and because th«r opening is almost 
always beneath the level of the sea. It is not one of those ca- 
verns produced by falling in of rocks, so common in the sides 
of valleys, a result of the destruction of loosely aggregated 
strata, and which present in their roof the surface of more du- 
rable strata, 9nd in their walls surfaces constantly angular. It 
is a third sort of cavern, which we may designate under the 
nam^ of liUordl cavern^ and which we ought to find in the inte- 
rior of up-raised continents *. Their characters will be to exhi- 
bit, in the same country, a nearly uniform level, walls rounded 
in their lower part, and rocks decayed or rotten without being 
angular, solid vaults, no communication by successive cham- 
bers or galleries,' but only by fissures widened at the bottom ; 
finally, a demi-vault cut through the face of the rock rather 
than a complete one. They should doubtless likewise exhibit 
peculiar zoological characters. 

The limestone rocks are, then, everywhere hollowed at the 
level of the tide ; there thence results either a groove or a series 
of cavities and caverns with peculiar forms ; and, in consequence 
of this action, whatever it may be, continued nnoe the sea as- 
sumed its present limits, a submarine table, but narrow in mar- 
bles and compact limestones, and much more extended in the 
more easily decomposed greensand. These characters, and par- 
ticularly the last, should be found in the old sh<Nres of our re- 
cent formations. I believe I am able to refer to it a remarkable 
fact, to which I call the attention of geologists who shall viat 
the Mediterranean basin. It is the existence of four or five ho- 
rizontal steps or ledges, perfectly delineated on the littoral rocks 

* I could cite manj other localilies where I have observed /t/foro/ cftves. 
One of the most remarkable and best known is the Island of Sphacterie, and 
particularly the long and narrow rock which forms the entrance of Navarino. 
One of these caverns traverses the rock, and joins the ocean and the road- 
stead bj a rounded vault, fifty feet high. Lai^ boats might pass through 
it, if the shallowness did not prevent them. Saussure mentions caverns of 
the same description in the environs of Nice ; he is the first geologist, and 
nearly the only one, who mentions grooves on limestone rocks. 



of Greece, whalcvcr may Iw their nflture in other respects, — s 
fact which seems to nnnoiince as many up-raistngH of the conti- 
nerit, or depressions cf the level of the sea, with a prolonged 
continuance at each of these leveU. It will not perhaps be ira- 
possihlc to connect the littoral nlluvium of Argolis, the f«h!iins 
of Toryne, and some olher small dejiosileB, with recent nio»e- 
menL-* of the land ; perhaps even one day we may lie alile to 
recognise their coincidence with some of the histurie dtluges ot 
the Med i terra ncaDj a« that of Og3'gcs or Altica, for exaoiplc: 
I The depo^ites of shells of St Hospice, near Nice, those of the 
' borders of ihe Hellespont observed by M. Olivier, and a great 
many more in the basin of the Mediterranean, belong probaUjji 
to the same phenomenon : but I do not know if terroees i 
ledges such as those of which I have tipoken have been ( 
-•crve<l in these localities. 

Tfu- Black Zone. 
Above the superior limit of the tide, in ils calm stale, Ibt 
I is a band of a very deep colour, possinir front black to greenid^ 
I brown. Its elevation varies according to the localities ; it rises 
much more in those places where the shore is most ^-iolently 
beaten by the tide. At Cape Matapan it attains a height at 
■from seven to eight yards. It is the part of the shore washed 
by the wave after it has been broken. In every part of this 
zone, but chiefly in its inferior part, the rocks are so corroded, 
that they appear only as rough branches twisted, and connected 
together by some points. Towards the points where theee 
branches again join to the mass of the rock, the tortuous c^ 
Tittes, although always atuated in the planes of the fissure, 
'■ink to the depth of many yards. Although the traces of the 
fissures may have almost entirely disappeared, so luuch ore 
they widened and broken up, it is evident that they have ex- 
erted a great influence over the destruction of the limestone 
rock. This destruction ia more complete the nearer we ap- 
proach to the level of the sea ; again some efforts, and all thig 
part destroyed will jcnti itself to the submarine slope on which 
it rests. 

It is at this elevation that wejremark, on all the sharp asperi- 
ties which again cover the limestone, a smooth mammiUated Hib> 
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stance, harder than limestone, of a shining blackish-brown, wax j 
fracture, radiated, slightly translucent. It is found equally at 
the surface of marbles, dolomites, and compact limestones. Its 
brown colour contrasts in an evident manner with that of the 
marbles, which afford no alteration at the point of contact. 

When we have carefully examined this part of the shore, we 
cannot fail to compare it to certain bands or zones of limestone, 
perforated with cavities almost cylindrical, but sinuous and ir- 
regular, which we meet at great heights in the interior of conti« 
nents. They only differ from the former by the destruction of 
the little asperities and sharp ridges which the rubbing of allu- 
vial matters, and the action of atmospheric agents, have doubt- 
less destroyed. We shall be much more induced to acknow- 
ledge in it the trace of ancient shores, as these cavities are al- 
ways superjficial, exist independently of the nature of the lock, 
and accompany other incontestible proofs of the sojourning of 
the sea. 

The White Zone. 

Continuing to ascend, we enter into a zone which the broken 
waves could not have reached, unless in the form of fine rain 
carried by the wind. It may be designated the tchiie zone ; in- 
deed all vegetation there terminates, the brown colour of the 
lower zone having disappeared by degrees, and given place to 
the white tint natural to the rocks. 

Everywhere the surfaces are unstained ; so that between the 
part occupied by the marine vegetation, and that where the 
lichens be^n to appear, the first trace of terrestrial vegetation, 
there is a zone entirely bare. It is divided in every direction 
by very wide fissures, and, although far from being so deejply 
decayed as the preceding zone, it exhibits such asperities that 
it is difficult to walk over it, and above all to press the hand 
upon it. 

The examination of the surface shews that it is everywhere 
perforated with little rounded cavities, of various depths, but 
which never exceed from six to eight millimetres. They are 
hollowed from beneath ; the entire surface is covered with them, 
but the greatest are always observed on the little lines of fissures. 
It is important to remark, that these cavities are found as fre- 
quently on the vertical faces as on the horizontal or inclined ; 
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which demonstraios tliat tile first cause of tlie phi 
iDilependcnl of gravity. 

Tlie same surfaces present a plienomeiion still more tntcrnl- 
iiig ; it is that of the numerous grooves rigorously directed 
according to the lines of the greater declivity. We see them 
erisc upon every culminating ridge, scooped out and widening 
as they descend towards the extremity uf the inclined plane. 
The ridges which separate the principal grooves become tbera- 
aelvM the point of the departure of new grooves, which 
verge towards the bottom of tlie former. We cannot bel 
compare these surfaces than ts the plane in relievo of a moui 
tainous country. 

The little cavities of from one to two millitnetree, which cover 
all the surfaces, arc, in general, a little greater in the bottom of 
the grooves than on the ridges. Some cavities, much larger 
than all the others, but yet on a fresh uurface, appear disposed 
upon the lines of fissures, sometimes perpendicular to tlie dint-, 
tion of the grooves. Finally, and this observation ia essential, 
while the little cavities appear on all the faces, the normal 
grooves, or those of the greater declivity, are not observed but 
upon inclined faces ; the horizontal planes are almost entirely 
without them, nud it is almost ihi.' sauie witli the vertical plaiies. 

The immediate cause of the formation of the grooves cannot 
escape us, for the phenomenon passes under our eye& We see 
each of them forming itself by the union of cavities situated up- 
on the same line of the greater declivity. We may affirm that 
the vicinity of the sea is a necessary circumstance, iac the {dte- 
Qomenon in action presents itself nowhere in the interior of the 
earth (not even in the vicinity of fresh waters, nor upon high 
BDowy peaks), and as, moreover, its sphere of action does not 
extend on Uttoral rocks to more than 40 yards above the level 
of the sea, and to 1000 or 1500 yards distance from the shore. 
We can have litde doubt, as shewn by these circumstances, that 
the aura marititna, or the particles of the tide carried by^ the 
wind, oould have been the first cause of the phenomenon ; thil 
they act mechanically by absorption and crystallization, in the 
manner of concentrated saline solutions upon the frozen rocki^ 
and, beades hygrometrically, by fixing humidity in the parts 
idiich they penetrate. CaviUei are thus fomMd-ee all the facee, 
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and afterwards the rain-waters and dews produce grooves, by 
flowing according to the direction of the greater declivity, and 
carrying along with them the disunited parts. 

The phenomenon is thus explained in a manner altogether 
mechanical. Yet it might bp pos^ble that the waters of the sea 
might have had a chemical action upon these limestone nx:ks, 
which are ahnost all more or less mixed with magnesia, and 
doubtless deposited in the waters under very different circum- 
stances. 

The Grey Zone. 

When we ascend the upper part of this zone, we observe that 
the bottom of the cavities begin to be covered with a greyish 
lidien, with little scattered black globules, resembling grains of 
powder; and if we break the rock, we very often see, at about 
a millimetre under the surface, an embroidering of beautiful 
emerald-green, which surprises us the more as between it and 
the lichen the rock is not altered. One might be tempted to 

. see, in these circumstances, the proof of a destructive action, 
which the lichens would exert on the limestones ; but there is 
nothing of the kind. A more attentive observation shews that 
this green matter occupies only fissures invisible to the naked 
eje, where it ceases at a certain depth. Thus vegetaUon here 
exerts a conservative action ; it opposes the destructive action of 
the aura maritimay and terminates by vanquishing it ; quickly 
every trace of erosion ceases, and the rock, still deprived of other 
vegetation, is covered with a uniform grey tint 

I do not believe, after what has just been stated, it can be 
supposed that the corromon of these littoral rocks commenced at 
an epoch anterior to ours ; from those times, " when, accord- 
ing to some geologists, acid rains washed the surface of the 
rocks, or torrents of acid water rushed from the bosom of the 
earth, dissolved every thing in its passage, gave rise to diluvium, 
and scooped out valleys ;*"— opinions which appear to me to be- 
long rather to the geology of the eighteenth than the nineteenth 
century. Besides, the examination of historical monuments 

. would refute this objection. (I might cite many of these, but 
these detwls will be placed with greater propriety in a work 
upon the Morea.) A great number of monuments, of high an^ 
tiquity, of Cyclopean or Hellenic construction, situated within 
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the limita which I have nsfigncd lo the nttra mnrkivta, exhitif 

tra(«s of a deep ciosion, while those of the same ngc buiit il 

the inlfrior ore tmahered, aa at the period of their erection ; 

im the other hand, the monuments of ibe epm-b of the CfitAl 

sades, or of the French domination, situated 

already exhibit marks of erosion. 

Some have been al)le to observe the efi'ect of this aclioa ii 
Ae same place, and on the same materials •, impressed at one 
on monuments 600 and 3000 years old ; and upon ibe rocks on 
which they are built, racks which in this place become to us the 
historic monuments of the last Mediterranean movement, or of , 
the period of the settling of this sea into its present basin. Tbi 
order of phenomena, notwithstanding the smallneas of its efieo 
seems to me favourable for the estimation of time, because tl 
effect being simple and constant, the effects ought evidently ( 
be proportioned to the time, while the phenomena of land gaint 
by the continued formation of alluvium depend on variabj 
<»uae», and causes which uniformly tend to nniiihilalior 
wliicb can with great ditficulty lead us to any approximation. 

f Groovci and Decayed Rocks of Ancient Sltorea. 

My observations relative to the grooves of the greater decli- 
vity, have hitherto been extended only to littoral rocks, and to 
the actions exerted in our times. We shall find in the int«iar 
of the continent, and even to the elevation of a thousand yards, 
effects of the same nature, which will completely establish the 
analogy which I have already hinted at between the aodent 
shores and those of the present sea. 

. The action of atmospheric agents upon compact limestonn 
and marbles of the interior of the Continent, appears at thia 
time to reduce itsdf to fissures, which at length cause the de- 
struction of some projecting parts, but otherwise there is no 
erodon such as that on the shore. Yet we observe in many 
places, and at great heights, grooves directed according to the 
line of the greater declivity, analogous in all their cbaracten to 

* It Ib to be recollected thtt we here epeak on); of marbles txA compact 
llnesloiies. The cahain gnaiat, or coane limestone, of wluch tbe f^reater 
number of the monuments of the More* are ibimed, experience Id everf po. 
^tion a nptd deitTiiction throuj^ atoMtiifaeiical agency. 
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tJiose above described. Tbe circumstances which distinguish 
this pheiiomenoD from the analogous one upon tbe present 
shores, are, Isi, the existence of a cuticle of lichen uniformly 
covering the rock, which announces that the action thai pro- 
duced the erosion lias ceased ; ^itf, the obtuse form of the 
ridges and of the borders of ihe cavities ; 3dlff, the much 
greater dimensions of the normal grooves. 

These groves, which on tbe border of tbe sea scarcely exceed 
a few millimetres in depth, present in some localities in the in- 
terior, principally upon the low valleys which border in tbe 
sea, a breadth of from 1 to S decimeters, with a corresponding 
depth. 

These grooves, in their course, oAen meet with cylindrical 
irregular holes, which belong constantly to tbe limestones in the 
same locality ; then they penetrate the limestone, and ore de- 
lineated at its surface. Thus those cavities bad already been 
produced when the action which gave rise to tbe grooves still 
existed. The great dimensions of the ancient grooves would 
bo explained by the long continued action," and perhaps by dif- 
ferent atmospherical circumstances ; the elevation and extent of 
the surfaces upon which we observe them, by the movements of 
the land and of the tide, as powerful then upon tbe Mediterra- 
nean shores as upon those of the present ocean. In every place 
where these normal grooves exist, you will be sure to find be- 
neath, and in general at a small distance, certain signs of the 
existence of ancient shores. These are either the superior limits 
of the tertiary district resting upon the ancient district, or 
lines of pebbles and rocks in ailu perforated by boring mol- 
lusca; or, finally, surfaces of decayed limestones perforated 
with numerous tortuous cavities with rounded surfaces. I be- 
lieve that it may be established with certainty, that there is 
an analogy between these surfaces, covered with grooves of 
the greater declivity, and the white zone of the shore. I would 
now establish the same analogy between the surfaces with tor- 
tuous cavities of which I have just spoken, and the decayed 
zone, in some manner beaten by the tide. Both sorts present 
tbe same kinds of destruction, only the rocks of the interior 
have lost their asperities; the cavities are not only rounded 
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but Eometimes even polislml. In supposing ibem to have the 
Bame origin, we ought not to be ostonislied at this difFereiice : 
it results prinapally rrom the action of atmoEpbcric agents, and 
from tHat of alhivial waters, which bos filled them with ocbrey 
clay. The jwsition in which these surfaces is observed ts a 
new proof of their origin ; we see them either on the flat lands 
(plateaux) at the foot of (be mountains that constitute the limit 
of ihe tertiary district, or at tlii^ summit of [losses (cols), and 
seldom on the sides of valleys. Besides, they are always su- 
perficial, and I have never happened to see them in the in- 
terior of the limestone, altliough I have travelled during a 
period of two years through a country where we meet every- 
where naked sections, many hundred yards in height. The soil 
of Modon and that of Navarino, as well as the pass which sepa- 
rates these towns, and above all the ditches of ilieir citadels, 
show that these cavities, scooped here in the nummiUitic chaOc, 
are superficial, and that their level is superior to that of the ter- 
tiary district, notwithslauding the contrary appearance produced 
by the dislocation of the soil. 1 have already stated that I 
have never £ceu these cavities lilled with any other substunee 
than ochrey clay mixed with pebbles ; the tertiary district has 
never appeared to me to extend so far, and there is likewise io 
it a breccia with a crystalline cement, which we meet always ^fel 
the vicinity of these decayed surfaces, and which I bcliev»^H 
be of the tertiary epoch *. jj 

These last observations would require to be verified with tiie 
more care, as tlicy alone would be sufficient to determine the 
epoch of the excavating of these cavities, always nevcrtlieless 
attending to the difference of the levels, for they could not have 
been filled, either because tliey are posterior lo the deposition of 
the recent fonnaiions, or because they occupied, at (he timefif _ 
iheir formation, a higher level. 

lu recapitulation, we must conclude, frmn the e 
normal grooves, or those of the greater declivity, that I 

" Figure 1. shews a llHora! cnTe near to Napoli, elevated from 6 to B i-l 
fhoms above tlic present level of the sea, fllleci with a ferruginous brecda^ I 
this hreccin belongs to tlie present epoch. It contains fragmentii of antiqM 1 
potter;, auil the cave itself belonj^ to a slight and very recent upnlang of 1 

"this part of Argolis. 
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rocks on which tliey are found, if they are sharp and strip|)ed of 
all vegetation, appertain to the sphere of action of the aura mOr- 
ritima; that if they are edged with raoes and again covci'cd 
with hchens, analogy induces us to suppose that, at an anterior 
period, they were continental and littoral surfaces. We shall 
thcD be able, by means of this character, in spite of all the dis- 
locations of the soil, the absence of pebbles, and cavities formed 
by boring shells, and the frequent disappearance of recent dis- 
tricts, to discover die trace of sea-shores at dttferent periods. 
This fact being imdeniabiy established will, moreover, serve to 
throw light on the question of the return of the sea upon sur- 
faces which it had abandoned. Indeed this character is not 
susceptible of being destroyed by the violent return of the sea 
to the surface of continents, 

The direcdon of the grooves should be observeil, if the sur- 
face of the rock has permitted them to be developed to a great 
extent. They will be in a normal direction to its horizontal 
section, if the soil has not experienced great movements since 
their formation. On the other hand, if their deviation be well 
defined, it will enable us to discover the direction of the up- 
raising disengaged from all die effects of anterior upraisings. 
The ei:amination of the surfaces of blocks imbedded in breccias 
or of ancient alluvials, will demonstrnte if already they had be- 
longed to ft terrestrial or a littoral surface. Touching induc- 
tions relative to the time, which we can draw from the pheno- 
menon of the erosion of the marbles and compact limestones, by 
the effect of the aura marUima, I believe that, by reason of the 
simpliaty and the permanence of the phenomenon, they can ac- 
quire a degree of probability as satisfactory as those derived tcom 
a phenomenon operating on a greater scale, it is true, but mucli 
more complex. It will be inferred, from the existence of small 
horizonCol terraces, lines of boring shells, and carious limestones, 
imprinted on the more recent tertiary deposites, that the sea has 
occupied many successive levels in the clt/smian or diluvian 
period, which had not been acknowledged owing to particular 
systematic and religious opinions. The comparison of the black 
or deeply carious bttoral zone, with surfaces analogous in the 
interior, will offer means still more evident of discovering traces 
of ancient shores, of separating ancient littoml caverns from con- 
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tinciitat caverns, whether formed by erosion, or by falling in 
TOckB. Finally, these observations will do away with the aecokl 
Hty of having reconrse to hazardous hypotlieses for explaining 
certain phenomena which are in gi'eat part conformable wiili the 
present order of ihings. Notwithstanding, I shall repeat that I 
am very for from wishing to atiribute to marine and littoral 
influences all the canities of ancient liircslones. 

I have mentioned, as a proof of the contrary, the caverns with 
bones, of which the Morea demonstrates the mode of formation, 
and above all of the filling up, better than any other country. 
Indeed in each of the inclosed basins in the interior, the torren- 
tial waters engulf themselves, and do not again appear but at 
a great distance, and the greater part of the lime beneath the 
level of the sea. Numerous caverns with bones arc filled up in 
our times, and the gulfs or halavolhron/i of the Plain of Tri- 
polilza, have swallowed up, in these last years, thousands of 
human bones, mised at the same time with ochrey clay, 
envelopes the clyBmian or diluvial bones. 

We may also cite certain cavities, partly empty and 
filled with tertiary alabasters and breccias, which appear ow- 
ing to the renewing of the same, which, in the same localities, 
had before produced gypsums, iron-glance, and magnesian hm*v 
atones variously cracked or fissured. There are still acid ema- 
nations and acidulous springs, of which M- IIofTman lias shewn 
tlie connection with the upraising of certain valleys, without 
describing their effects upon the limestones which they traveraei 
it is a cause still producing mineralogical modifications, if 
geognostical, analt^ous to those which I have described, bl 
which doubdess ought to exhibit distinct characters. 

My observations apply, then, but to a part of the pheni 
of erosion, which I have endeavoured to explain by the effects 
produced by it on our shores. If any one should think that I 
have not attained this end, these last observations would remain 
susceptible of new explanations, new inquiries, and interestiHC 
applications, to which I call the attention of geologists. i 
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I Ifolice of New Bone Caves disdovered at SaUcUa-Cabardcs, 
the Vcparttnctit <^Aude, m Frajwc, shewing lliat Man vxu 
probabbf contemporaneous zeit!i the extinct Mammalia Jound 
in Oian. 



I 



J.HESE caves, lately discovered by MM. Mareel, tie Serres 
Pitorre, and described in BoutTs Journal de Geologic, occur 
ID transition or niountdn limestone. The bones found in them 
are fractured, but not water-worn. They lie as usual in a 
reddish coloured marly mass, hke those in the caves of Bize. 
The bones are irregularly heaped together; thus along-side 
a bear or a fox, we find bones of a deer or a horse. The popti- 
UtioD of these caves, like those of Bize, appears essentially cha- 
racterized by remains of decrs and horses. These doroeslic 
races, like the wild races with which they are associated, are 
found of different ages. This circumstance, joinid to many 
other circumstances, announce that the carrying so many bones 
into the fissure of rocks has been purely accidental. For the 
diluvial currents that carried in the mud, the fragments and 
pebbles, may also have carried in such bones as they met with 
in their way. It is at least certain that, at Salleles and Bize, 
the earnivora could not have assembled all the bones we find 
there; because remains of such animals arc very rare in these 
caves, and those that arc met with do not belong to such spcci 
U have the habitude of carrying into their retreats the animi 
on which they feed. Bears and wolves, particularly the fii 
^ve not this practice, yet they are the principal cnmivora met 
|ritli there. It is true the tooth of a hyrena was found at Sal- 
leles, but this was the only tooth met with ; and, notwithstand- 
ing extensive researches, only two pieces of album gioecum were 
Found. It may, it is true, be objected that the camiyora of 
the present time, that carry into their dens animals and their 
remains, on which they feed, do not always leave traces of thdr 
existence in these subterranean places. In regard to the album 
grtEOim or coprolitc, found lately in the caves of Bize, it does 
not belong to the hyn?na, but to wolves and foxes. 

The following is a list of animal remains foimd in the cavenu ' 
of Salleles and Bizc. 
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Citvrs ofSallclcs. — Vism I'ittoiii, spcln:iig, orctoidcus, and 
melcs. Hyatna, var. spieltea. CanU lupus and vulpes. Leput 
timidus and cuniculus. Mtia species not determined. Equua 
cabailus. Cervua Reboulii and Dumaaii. Capreolus Tourna- 
lii and Leufroyi. Antilope Cliristolii. Boa taurus and urus. 
Bird size of sparrow hawk; another resembling the golden 
plieasanl. The shells were Natka millepunctata, Helix nemo- 
ralis and asperaa. 

Caves (/■ Bize, — Vcspertilio nsurinus and auritus. Ursua 
arctoideus. Cams lupus and vulpes. Fdis serval. Lepus 
timidus and cuniculus. Mua campcstris. Sus scropha. Equus 
cabatlus. Ccrvus Destromii, Reboulii, and a species not deter- 
mined. Capreolus Tournalii, Leufroyi, and a species not yet 
determined. Antlhpc Christolii. Capra legagrus. Bos taurus 
and urus. Of birds one species was the size of common otcl, 
another tliat of the sparrow hawk, a third resembling the com- 
mon plieasani in size, and another the partridge and the Ancu 
olor •, The shells— A^a/ira millepLinctata. Buccinum unda- 
tum. Pectuncuius glycimeris. PecUn jacobrea. Aftftiltia edu- 
!is. Helix acmar&Ms, hortensis, lueida, and nitida. BuVinna 
decollatus. Cydostoma elegans. Lastly, that which proves 
the recent age of these depositcs is, that the same raud which 
cements together the bones, 8:c. of species considered as extinct, 
and therefore viewed as antidiluvian, contains also human bones 
and works of art, or, lastly, the bones of extinct animals that 
appear to have been fashioned by man. To make our compa- 
rison of the two sets of caves complete, the following may be 
added. — 

Caves ofS(dleles. — Bones of supposed extinct species, fashion* 
ed, it would appear, by man. Pottery of very ancient dates. 

Caves of Bize. — Bones of animals supposed to be extinct; 
bonesfashionedby man. Po'f^r^ of ancient date. If uman bones. 
— Vide Boii^a Journal de Geologkfor particulars. 
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• The occurrence of fijsail remains of binis reBCmbling the common nod 
golden pheasant is a very curiuua fact : if they sbould be proved to belong lo 
tbcse birds, the age of the depositc containing them will be mideout, because 
these hlrds are not natives of Europe, having been introduced by man ftuni 
the east. It stUl rem^s to t>c ascertained whether these bones, &c. have 
been brought into iheir present situation at one or at different limes.— Edit. 
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'he Mastodon Jbtmerly extended over ^te entire surface ^Ut 
American Continent, and tfie Horse leaa probably an origi% 
la/ mhalntant (ftht New World * ? 

The commiltee beg leave respectfully to report, that tliew 
bones having been landed only within a few days, sufBcicnl 
time has not been afforded them for the accurate determination 
of every imperfect or mutilated fragment. The greater part) 
however, belonging to well known animals, were immediatdf; 
recognized, and it is not believed that any thing of much ii 
portaiice will bo hereafter observed. They therefore subm^i 
this evening, a general aecouni of this collection, reserving 
a future occasion such further particulars as may be deemed 
sufficient interest. 

The remains of the great mastodon compose more than 
half ihe cniire quantity of which this collection consists. Among 
them is a head, which, though not entire, is in better preserva- 
tion than any of this animal heretofore discovered. It enables 
US to form a better idea of the figure of this important pan than 
could hitherto be obtained. It is found to have the cranium 
much depressed, in which it deviates remarkably from the ele- 
phant. Both the tusks are preserved, one having been found 
atill in the socket, and the other lying at a short distance off. 
Of other large tusks, there are besides, five that measm-e from 
«x and a half to twelve feet in length, and many more large 
fragments of others. Six portions of upper jaws, alt containing 
teeth. Fifteen portions of lower jaws, twelve of which contain 
from one to three grinders each. Besides these there are seventy- 
three detached molar teeth of all sizes, some of them as large as 
any yet discovered. Of the large bones of the anterior extre- 
mity, there are five scapuUe, seven humeri, three ulna, and one 
radius, more or less jjcrfect. Of the posterior extremity, six 
ossa innominata, tea Jemora, and five tibice. Some of these are 
almost entire, others arc much mutilated. 
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The above is a Report ot Messrs Coofier, J. A. Smltb, and De 
^aJ on the 30th May 1831 lo Ihc Lyceum of NsturiJ History, on a cdlec- 
nf/iMn/bonei, disinterred at Big Bone Lick, KenUickr, in September 

illy broiighl In New York. 
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II is ncct^ssary to ubaervc, t)iat although tlicsc large Iwncs, as 
well as the detached tusks, have been provisionally referred to the 
uiastodoD, yet it is not improbable that, on a further comparison, 
a part may be found to belong to the fossil cli-phnnt. The mu- 
tilated condition of some renders it extremely difficull to pro- 
nounce K'ith certainly upon a slight examination. 

Tlie remains of \\\ejbsnl elephant comprised in this collection, 
arc next in interest and number to those of the mastodon. The 
first that we shall notice is a head of a young individual, more 
complete than any known to your committee to have been ob- 
tained in North America. It consists of the upper and lower 
maxillary bones, with six molar teeth in good preservation. 
Isolated grinders have been discovered in the United States in 
numerous instances, but generally without any portion of bone 
adhering to them. There are also of the elephant, in this col- 
lection, several other fragments of jaws, and twenty separate 
molar teeth. 

Of the horse, there are perfect teeth, and other portions found 
under circumstances that favour the belief of their being irf" 
equal antiquity with the extinct animals whose remains are as- 
sociated with them in the collection. The teeth are remarkably 
large and sound. 

Of ruminating animals, there arc skulls and some other parts 
of the buffalo. Bos amcrkanus ; of tlie extinct species named by 
Dr Harlan, Bos bomfyifrom ; and of a large species of Cerwtt, 
resembling C. Alees. 

Finally, we have also discovered among these interesting re- 
lics some considerable portions of the Megalonyx, whose osteo- 
logy is still so imperfectly known. The most important of these 
is a right lower maxillary bone, with four teeth in the sockets, 
and another detached tooth which appears to have come from 
the upper jaw. There is also the tibia of the right leg, and 
perhaps some other bones which moy prove to belong to the 
same animal. 



Remarks by Professor SilViman. — Having (since the above 
account was received) seen this collection of bones, so accurately 
described above, I cannot refrain from attempting to convey to 
others somctluDg of the impression made upon my own mind 
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on cnLcring ihc room conlaining tbis astonisliiiig assemblage of 
bancs, many of which are of giganlic size. Tlicj jiroduce in 
^c beholder the strongest convicti<Hi that races o( aoimals fw- 

lerly existed on lliis contiuent, not only of vast magnitude, but 

rbich must also have been very numerous ; and that tlie truuto- 
), at least, ranged in herds over probably the entire American 
itinent. 

It is stated by the person who exhibits tliis collection, 
the skull, and tusks which it contains, weigh upwards of fiff. 
hundred pounds; that a pair of tusks now lying in the roon^i 
and supposed to iK'long to the same i^pecies, weighed six hundred 
pounds when taken from the ground, and these are nearly per- 
fect; and when we regard them as being merely appendage^ 
and sustained by the animal at a great mechanical disadvantage, 
since they do not, like horns, rest upon the head, but project 
from it laterally forward, we can easily imagine that it would 
re<]uire the most powerful museles to stiatain and wield the en- 
tire cranium, tusks, muscles and integuments. We shall be 
happy to see additional illustrations from the able committee to 
whom we are indebted for llie previous slatemeiU of facts. We- 
will, howe^'er, venture to mention the extraordinary curvati 
of the tusks. Those of the elephant, we believe, are always 
the form of a bent-bow, but these have almost the shape of a 
sickle, with the blade curbed to one ade; they arc shiu-p and 
poinled. Many of the molar tcclli of the mastodon in this col- 
lecliou, as wc have often observed elsewhere, are much worn by 
grinding, and possess a high lustre from the polish produced by 
friction ; they appear to have belonged to animals of very vari- 
ous ages, and the smaller teeth arc generally little or not at alt 
worn ; in some of the teeth, the processes or ridges which are 
ao remarkably prominent in ihe mastodon, and so remarkably 
contrasted also in this respect with those of ihe elephant, are 
entirely worn away, and are replaced by a deep, egg-shaped c^ 
vity, of extreme polish, as if it were varnished. 

It is stated that tins collection of bones contains upwards of 
three hundred in number, besides twenty-two tusks, and that it 
weighs in all Jive thousand three hundred potiitds. The bones 
were obnuned by Captain Finnel, at tlic Big Bone Lick, twwity 
miles south of Cincinoatt, in Kentucky. The deposite was 
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Iwcnty-two feet below the surface, but bones appear to have 
beeu found at various depths, as may be observed in the notice 
of the Heverend Layres Gayley •, vol. xviii. p. 137 of this 
Journal -f-- The discovery of bones of the horse w very extraor- 
lUnary, as l/iis anivial had been supposed iiat to he a native (jf 
America, and the committee believe that they are of equal anti- 
quity xirith tlie other bones ,- the great »ke of the teeth implies 
very large individualt, if not a large species, in analogy rtnth 
similar JtKts on the eastern continents. 

Silliman's Journal, vol. xx. p. 370. 



Observations on the History and Progress of Comparative 
^^-^Anatomy. By David Craicie, M. D., &c. (Continued 
^^F from page £>6.} 

Section IV. — Italian Zoolomical School. — Catunthut, Fallopius, 
Aranii, VaToli, Billner and Coiler. 

A HE cruelty of fortune, I have already shewn, deprived Eus- 
tnchio of the place to which his researches cntille<l him among 
the anatomists of the 16th century. Unpropit'ioiis, however, as 
this circumstance was to him, it was in several respects fortu- 
nate for two anatomists nearly contemporaneous, and whose ser- 
vices, though highly meritorious, are certainly considerably en- 
hanced by the accidental obscurity in which those of Eustachio 
were involved. I allude to Columbus and Fallopius: — though 
not the first anatomists of the Italian school, yet certainly the 
first in whose time that school can be said to be firmly esta- . 
blished. 

The period of the birth of Matthew Rcoldus Columbus is 
unknown ; but he was a native of Cremona, where he pursued 
the occupation of a druggist, and he was the pupil and friend, 
and eventually the successor, of Vesalius, when that anatomist 

* Then ftoaojinous, but since acknowleilged hy the reverend gentlemiui 
who vMted the spot. 

f Thii callection i» U pteaent shewn at the comer of Broadva^ and Pearl 

Street, New Vork ; but it ia understaod lliat it will eie long be tcansfeired tu 
London or Paris- 
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tit to llic court of Charles V. in 154S*. From a paasago in 

ISlh book of his treatise De Re JiuUoniica, in wliicli he 

Btatcs that he had taught at ihe date of its publication, 1559, 

Sor fifteen years, it must be inferred that he did not enter on 

Ihe duties of professor at Padua till 1544. Here he appears to 

have continued for two years only, when be was appointed, in 

I 1546. to the Theatre of Pisa, and nhere he was still teacher in 

1S4S. After this period he is stated by some to have taught 

in Florence, but this is doubtful ; and alt that can be regarded 

u certain, is, that he was invited to Rome, where he taught for 

Kveral years, and while resident at which, he published at Ve- 

' nice, in 1559, the work above mentioned, inscribed to Paul IV. 

' Kot much less doubt hangs over the period of bis death than 

I over that of his birth. The Abbe Marini has adduced a strong 

I body of evidence to show that he died the very year in which 

he pubhshed his treatise, 1559i ^^en before the impresaion was 

completed; and to this opinion Tiraboschi isinchned. Fabruccif 

on the other hand, proves that he was living in 1564; and by 

others, as Ilsller and Portal, he is said to have died only in 

1577. These circumstances, though insignificant in themselves, 

it is important to determine ; with the view of estimating the 

justice of his claims to certain discoveries. The principal point 

to be kept in view is, that his treadse was first published, not 

at Rome, as stated by Tiraboschi, but at Venice in 1S59- 

The assiduity of Columbus in the acquisition of anatomical 
knowledge was very great ; and he assures us that in the course 
of a single year he dissected fourteen bodies*, — a very great 
number for that period, and considering the prejudices whici) 
still existed against the dissection of the human subject, 
these researches he studied not only healthy anatomy, but 
loned no morbid deviation, or anomaly in structure, to eac 
his notice. He is further distinguishetl for his assiduous Btui 
of physiology by the dissection of living animals. 

* " Etenim cum Vesalius abesset ac diutlus in Gexmania deUneretur, ut 
opus suum dc bumanl corporis fabrics impiimei)dum curaret ; mc Cum Vene- 
tili primorlD chirurgo ac prEeceptori meo Joaniii Antonio Leonico, gntvi mnr- 
bo laboranti, omnl officio oc potius pletate aaiiBtentcm, untvena tchok 
tavinadignumjudicaviCquem in Vesaliilix'umsufficETcliacnoncoiilemnen^ 
pnemio accerslTit."— Lib. i. tap. 10. 

f " Anno uno ^uatuwdecim cKdtT«n mihi diuecare conligil."_Xib. xv. 
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Columbus, tliough chiefly ticvolcd to the stuily of ilic liumnn 
structure, which he laboured to render precise and accurate, has 
nevertheless made some valuable observations in animal anatomy 
and physiology. In the first book, which is devoted lo a more mi- 
nute and accurate system of osteology than had been previously 
given, among other observation !>, we find that he remarks, that 
the superior jaw is fixetl in man and alt animals except the croco- 
dile, in which it moves on the lower, and that in the parrot both 
are moveable ". The former observation, however, is neither 
new nor accurate. It was originally made by Aristotle, and haa 
been adopted or rejwated by succeeding authors without exa- 
mination of its justice. It is known that in the crocodile and 
other reptiles, excepting the poisonous scrpenls, the lower jaw 
alone is moveable, as in the mammifcrous animals. The second 
peculiarity, which is to a certain extent common to the whole 
feathered class, is, however, most conspicuous in the pBillacoid 
tribe, by reason of the elastic plates by which the upper jaw is 
articulated to the frontal bone. The claim of the discovery of 
the stapes rests on very slender grounds ; for that bone was 
previously described by Ingrnssias, and nearly nbotit the same 
time was recognised by Eusiacliio and Fallopius. He gives a 
good description of the bones and tliffeient apertures of the cra- 
nium, and impresses the necessity of preserving the turbinated 
bones of the nasal cavities, which had been overlooked by Vesa- 
lius. He gives the first minute description of the sacrum and 
coccygeal bones. A mistake of Aristotle, who insisted that the 
bones of the lion were void of marrow, he rectifies, by showing 
the large cavities in the bones of that genus, and which he 
maintains can be for no other purpose than containing marrow, 
(cap. six.) In opposition to the opinion of all previous and 
most subsequent anatomists, he represents the larynx as con- 
sisting of a series, not of cartilages, but of bones ; and this idea 
he maintains on the ground, that, because in advanced life the 
laryngeal cartilages are ossified, tlie natural state of these carti- 
lages is the osseous in the human subject. It is in monkeys 
only, and other lower animals, he argues, and in early life in 
the human subject, that these constituent parts of the larynx 
are cartilaginous. 
In describing the human liver in the sixth book, he remarks 

* Lib. i. cup. S. 
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the multilid arrangement of that organ in quadrupeds, and the 
biiid arrangemeDt in birds. The accuracy of these observatioDf 
vill be lecognised by tlie comparative anatomist. In most 
mammireroiis quadrupeds, excepting a few of the monkey trib^; 
the liver consisia of four or five lobes, separated by very dee^' 
fissures, so as to be completely detacheii from each other; anj 
in birds, tbc same organ consists of two lobes, which are 
rally nearly equal in size. But in his further account of tl 
organ, he is led to give a description of the venous system, 
which he repeats most of the errors of the ancients. 

The account of the analomy of the heart and brain is great^ 
belter, and indeed is the best jMirt of ihc treatise of Columbus, 
excepting one passage, where, in accordance with his views in 
tlic sixth book, he reprcscnls the arterious vein to arise, not from 
ifae heartt but from the liver. Wliile he falls into this cmv, 

(•IwweveB, he has the courage to show, in opposition, not only 
to the authority of Galen, but of most anatomical teaehers 
that time, that this vessel amtains not air, but blood mixed 
with air, which it receives from the lungs, and thus conveys to 
the left ventricle. To these views he appears to have been led 
chiefly by opening the bodies of living aniuials, and observing 
the heart and vessels in action. He contends, in opposition to 
Aristotle, that the blood is not formed in the heart ; and he 
jusily remarks, that no bone is found in the human heart, as 
in those of the ox, buffalo, horse, clephaut, and other lai^ 
animals. 

His sketch of Ihc distribution of the arteries ts correct, 
that of the course of the circulation shews that he was the 
who hatl formed ideas of that function rather more distinct tlun 
those of Servet. Pie distinguishes two kinds of blood, natural 
{sanguis naturalis), and aerated or prepared {sanguis xpiri- 
tttosus vdparatus) ; the first corresponding to the venous or 
circulated, the second to the arterial or respired blood of modern 
physiology. The first, he says, is received from the vena cava 
into the right ventricle, while the second is received from the 
venous artery into the left ventricle, while the niembranoui 
folds or valves yield and allow its entrance. On the contrw^ 
tiou of the heart, these valves arc again shut, to prevent the 
blood from receding ; and at the same time the vaI^■es both 
the large artery, aorta, and of tlie arterious vein (pulmonaiy 
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arlery), arc opened, and at once allow the aerated blood {sangttia 
tpiriiuosus) to escape and be dlslributed over the system, and 
the natural blood to be conveyed lotlie lungs. It is furllier re- 
markable that, ill his subsequent account of the structure and 
uses of the lun;;, he shews that ho had formed a very distinct, 
and on the whole, accurate idea of the nature of the process of 
respiration. '* All these uses of the lung," he continues, " my 
predecessors knew ; but I add another of very great moment, 
to wliich titey have not even alluded ; — and this is the preparation 
and almost generation of the vital spirits, which are finally com- 
pleted in the heart. The air inspired by the nostrils and mouth 
is conveyed by the windpipe llirough the whole lung, in which 
it \s mixed with that blood which, proceeding frum the right 
ventricle of the heart, is conveyed by the pulmonary artery (vetia 
arierialis) ; for this arterial vein is so large tlmt it conveys blood 
for oilier purposes as well as its own nourishment. (This, it 
may be remembered, is one of the arguments already used by 
Servet to demonstrate the true use of the pulmonary artery). 
The blood thus conveyed is agitated by the constant motion of 
the lung, attenuated and mingled with the air, whicli also in 
this cotligion and refraction undergoes some preparation ; so that 
the mingled blood and air are received by the branches of the 
venous ortcry (arter'ia vcnaiia) and are at length conveyed by 
its trunk to the left ventricle of the heart; and so well are they 
mingled and attenuated, that little is left for the heart to do; 
and after this slight elaboration, as if it put the final hand to the 
vital spirits, it then distributes them by means of the aorta to all 
parts of the body •." In his further prosecution of the subject, 
he entreats his reader not to be influenced by the authority of 
Aristotle, but to consider the size of the lung and the pulmonary 
artery and veins, tlie last of which is evidently made, he argues, 
to convey blood notfrom the heart but to that organ. To these 
arguments, he adds the fact diat blood is known to proceed 
from the lungs not by coughing only, sed etiam quia Jioridus 
tat, tenuis et pukher, ut de sanguine arlerianan quoque d'uxre 
consucvcrunt medld. He concludes by recommending the candid 
reader who searches for truth, to study the subject in the bodies 

• De Re Anatomico, lllk xL cap, 2. 



860 Dr Craigii's Obscivat>on.i on the 

of brute animals opcued alive, " for id these," lie adds, 
will find the venous artery (ihe pulmonary) full, not of air 
moky fume;:, as the Aristotelians assert, but of natural blood.'' 
In ihc same btwlc he describes accurately the distribution 

I the pcriloneum, and is the first who recognises its twofold 

I rangement. He gives a good description of the situation, figure, 
Kid structure of the womb, and rectifies some mistakes of Muo- 

[ dino, who had represented it as containing seven chambers or cells. 
The fourteenth book is exclusively devoted to the subject of 

[ vivisection, and the facts thus to be determined. If neither ape 
nor bear nor lion is to be got, he prefers the dog to the hog, 
first, because the latter are less convenient fur distinguishing 
the use of the recurrent nerves ; secondly, because tticy arc too 
&t; and, Ihirdy, because the grunting noise of the animal is ex^ 
tremely disagreeable. Columbus, therefore, had recourse to 
dog, in which he recognised the motion of the larynx 
the alternate descent and ascent of the diaphragm in inspir>^' 
tion and expiration, the motion of the heart and arteries, which 
are dilated, he soys, while the former contracts, and contracted 
during the dilatation of the heart,— ^nd tho altornate heaving 
and sinking of the bnun, quodpaucia iiotum est. He descril 
with some minuteness the process for exjwsing the recurrent 
laryngeal nerves ; the division of which, he observes, is followed 
by loss of voice. And to prove that voice depends on the la- 
rynx and its nerves, and not on tho heart, as asserted by Aris- 
totle, after tying the large vessels, he cut out the heart of a doc, 
and shewed that the animal still barked and walked. Oo thi 
animals, also, he practised artificial respiration, with the effect 
of exciting the action of the hearu Lastly, he recognised the 
motion of the brain, which depends on arterial and cardiac pul-, 
sation. 

In his fifteenth book he records all the singular deviations 
structure with which he had met ; but these, as Ijclonging 
ther to pathology, it is unnecessary to specify. 

On the whole, it may be inferred that the great merit of Co. 
lumbus consists in demonstrating the small or pulmonary cir- 
culation, and making a very near approach to the true docti 
of respiration, by means of the experiments which he perfc 
on living animals. 
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Gabriel Fallopius of Modena, born in 152^, and cut o5' in his 
forlicth year, in 1563, appears to have been teaching in Fer- 
rara in 1547- In 1548, he informs us bimseif, he was ap- 
pointed to the office of Professor in Pisa; and, in 1551, he was 
invited to Padua, where he conlinucd till the period of his death, 
which took place in 1563. He is chiefly known for his re- 
searches in human anatomy, in which he studied with great suc- 
cess, the organ of hearinfj, the carotid and vertebral arteries, 
the venous sinuses, both of the brain and spinal chord, the veita 
asygos and its relations, the umbilical vein, the ductus arterio- 
sus, the renal pap'ilUe, the iitero-peritoneal tubes, since named 
from him, and the distribulion of the nervous system. In the 
organ of hearing, his discoveries are most important ; for, inde- 
pendent of the tortuous canal, which has since been distinguished 
by his name, he first recognised and described the cavity named 
the vestibule, between the tympanum and labyrinlh ; the three 
semicircular canals ; the ivojenestrae, or apertures between the 
tympanum and vestibule and cochlea; the nervous filament named 
ihe chorda fympani ; and, finaWy, the cochlea itself. The dis- 
covery of the sia/wj, a third tympanal bone, be assigns to In- 
grassias, although he himself had recognised it without being 
aware of the discovery, He, nevertheless, has the merit of de- 
monstrating the mutual articulations of these bones with the 
greatest clearness and precision. He describes more accurately 
than any of his predecessors ihe process of dentition, and the re- 
lation between the leuiporary and the permanent set. The ana- 
tomy of the muscular system also he rendered more accurate 
than before, and first shewed that the internal inlercosials only 
are found at the atemum, and that both orders have the same 
action. He discovered the ileo-colic valve in the monkey. 

Julius Cssar Aranzl, borii at Bologna in 1530, and professor 
of anatomy in that university, and Constaniio Varoli, of t|je same 
city, bom in 1543, though chiefly known for their researches in 
human anatomy, did not neglect that of the animal world gene- 
rally. Both these anatomists supphed, by their researches, 
much anatomical information to Ulysses Aldrovandus. Aranzi 
describes the structure of the bustard {Otis tarda), (Ornitholo- 
gite, bh. xiii.) ; and Varoli, with Flaminius Rota, has given that 
ufthc Bohemian chatterer; (lib. xii.) In ibis bird Varoli re- 
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cognised ilic homy atruclure of ihe "inner membrane of ihe giz- 
zard, and the facility witii which it is de-taclied from the mus- 
cular layer, as also the hard and bony structure, with the bifid 
appearance of the tongue. He remarks the great size of tlie 
liver, and ascribes to this circumstance the voracity of the animal. 
He observes also the great oslcnt of ilie iiiiig^, and the peculiar 
wTangemcnt of the trachea, which is capacious and oval above, 
narrow in the middle, and becomes again more capacious below. 

Nearly about the same period, John Bitlner, a Slledan by 
birth, investigated, with much care, the structure of the parrot 
family. In his account of the cranium, he demonstrated the pe- 
culiar manner in which the upper jaw bone is articulated to llic 
frontal] so as to produce motion of the former on the latter. He 
seems also to have been well impressed with the peculiar situa- 
tion and connections of the quadrilateral bone (o) gtiadraium), 
and the lever effect of its motion ; but it is not to be wondered 
at that his speculations on this subject are imperfect and UDsal 
fsclory. (Aldrovandi, lib, ix.) 

The most diligent comparative anatomist of this period 
pears to have been Volciier Coiter or Koyter, who, ihouj 
native of GronJngen in Friseland, yet, as a pupil of Fallopius 
at Padua, of Eustachio at Rome, and of Aranzi at Bologna, and 
afterwards as a coadjutor of the indefatigable Aldrovandus, may 
be regarded as one of the anatomists of the Italian school 
Born in ISSi, after studying successively at Paris, Padua, 
Rome, and Bologna, he Istighl, in the latter city, the slruclurc of 
the human body, and cultivated the study of animal anatomy with 
extreme assiduity, in concert wiih Ulysses Aldrovandus. From 
Bologna he proceeded to Montpellier, where he contracted an 
intimate friendship with Bondclet, and continued to cultivate 
his favourite pursuit of animal anatomy. After some time spent 
in this agreeable manner, he obeyed an invitation of the muni- 
cipal government of Nurnbcrg, that he would undertake the 
ofUce of public physician. Here, however, he did not long re- 
main. Coiter was incapable of living an idle life, and his pas- 
eion for incessant activity, with his desire of exploring the scats 
of disease by dissection, found a ready gratification in the office 
of military physician which the French armies then afforded. 
Coiter, however, lived not to realize his hopes ; and he died ia 
160(1, erg he had accomplished his schemes. J 
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We are indebted to this anatomist for several valuable facts 
it) animal anatomy and pbysiology. He was among ihe first 
who shewed the development of the chick in ovOy and distin- 
guished the different parts of tlie fcetiis as they come into view. 
He has traced also, wiili great accuracy, the growth of bone, the 
junction of the epiphyses, and the different stages of the pro- 
cess of ossification. He recognised the canal of the spinal chord, 
and shewed that the matter of which it consists, though while 
at the »des, is gray or cineritious in the centre, as well as Its 
fibrous structure. He distinguished the nerves of the spinal 
chord into anterior and posterior rows. He discovered two 
muscles of the nose. He described the quadruple stomach 
of the ruminating animals, and the lungs of the oviparous qua- 
drupeds, as the turtle, tortoise, and crocodiie, were then named. 
He gives minute accounts of the anatomical structure of the 
tortoise, hedgehog, and bat ; dissections of several birds, with 
an account of their tjmpnal cavity, and remarks that they have 
only one tympanal bone. He describes the tongue of the wood- 
pecker, its stomach, crop, he. ; and, in investigating the anato- 
my of the serpent tribe, he is the first who describes the poisoD- 
vesicles or glands, — a discovery, the merit of which has been 
unjustly ascribed to Rhedi. 

He bad made numerous experiments on living animals to de- 
termine the motion of the heart; and he found himself justified 
in concluding that dilatation of the ventricles succeeds contrac- 
tion of the auricles, and the converse ; that the apex approaches 
the base during systole, and is removed during the diastole; 
and consequently that the heart is shortened during contraction. 
Two facts also, not unworthy of the attention of modem phy- 
idologists, he recognised in these experiments. The first, the 
well known fact, that the right ventricle continues to contract 
long af^er the death of the left ; and the second, tliat the base of 
the organ condnues to move long after all motion has ceased in 
the apex. By exposing the brain in animals, as he occasionally 
saw done by accidental injury in man, he recognised, with Co- 
lumbus, the fact, that the pulsatory motion of that organ de- 
pends on the action of its arteries. He had also remarked in 
injuries of the head in the human body, that portions of brain 
might be removed without serious injury to the funetioua. In 



$Gi Dr Craigie oh Comparative Jnalomy. 

imitation of these eftVcIs, he removed successive portions of the 
brain in the lower animals, and shewed that so long as the ori- 
gins of the nerves are unaffected, the great functions of the sys- 
tem are unimpaired, and therefore that life is, nilhin certain li- 
nitls, independent of the influence of the brain. " Quod sura- 
ma admirationc dignum existit," says Goiter, in the genuine 
spirit of an enthusiastic votary of science, *' briitorum viveutium 
cerebra detexi, vulneravi, et intactis nervis eorundemquc princi- 
ptis, et ventriculis mcdiis illoesis, exemi ; at nullum vel votis, 
vel respirationis vel sensus, vcl motus oSensionis signnm in iis 
deprehendi, Aves absque cerebro aliquandiu vivunt, nt quilibet 
ID gallinis vel puUis gailinaceis, si rostrum supcriu^ cum dimidia 
capitis parte nbsciderit, cerebrique majorem cxemerit partem, 
experiri potest." In these experiments and deductions, Goiter 
anticipates Haller, Zinii, Flourens, and Mngendie ; and, even 
by the conclusions whith he has established, he throws nearly 
as much light on this obscure subject as has been done by all 
the researches of modern times. 

His pathological observations equally demonstrate the acute- 
nesB and originality of his mind. Besides observing the palsy 
which follows severe and probably lead colic, he hftd remark- 
ed in persons who die of fever, with delirium, convulsive, or 
paralytic symptoms, ntit only that the cavities of the brain 
contained limpid watery fluid, and its substance a waicry and 
bloody infiltration, but that the space between the membranes 
of the spinal cord round the origins of the nerves, was flistended 
with the same limpid watery fluid. This may be regarded 
ns the first authentic instance in which proof was adduced of 
changes in the cord, or its membranes, being the cause of con- 
vulsive or paralytic symptoms. Goiter further distinguishes 
dropsical inflltration of the pulmonic tissue from effusion into the 
pleura, or ordinary dropsy of the chest, and traces several in- 
stances of dropsy to induration, or as he terms it, scirrhus of the 
viscera. 

Goiter is the first who gives figures of the skeletons of several 
quadrupeds, birds, and reptiles. On the whole, he appears to 
have been a person of great enterprise, indefatigable application, 
and very considerable originality. AU his observations bear the 
impress of an observing, original, and inventive mind. 

( To be coniinucd-) ^H 
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On Ihe nexa Insular Vdcaiio, ruimej Hotham Inland, ji>hkh /mm 
Jiut appeared off S'lc'dy ; jv'tth a View qf the Volcano, by 
oneoftlieOffkeranfthePhUoTnel: Plate VI. 7? 

A.LTH0CGn Europe at an early period was much convulsed 
and changed through volcanic agoncy, at present these subter- 
ranean actions are comparatively feeble. When therefore any 
igneous matter is sent from below, its appearance does not fail 
to excite a great degree of interest, ^tna, Vesuvius, and Heclfl, 
during our own times, have had repeated eruptions ; but no new 
island has been formed in the European seas, nor in any neigh- 
bouring ocean, with exception of that off the coast of St Mi- 
chael's, when ihe temporary island of Sabrina rose froui the 
deep. It first showed itself above the sea on the 13th of June 
1811, and continued to increase for several days, when it al^ 
tained a circumference of one mile, and a height of 300 feet. 
It had a beautiful crater, wiih an opening 30 feet wide to the 
eouth-west, from which hot water poured into the sea. Captain 
Tilianl, who visited the Island on the 4th of July, has published 
a drawing, with an account of it. In the month of October of 
the same year, the island began gradually to disappear, and, by 
the end of February 1812, vapour only was occasionally seen 
rising from the spot where the island formerly stood. 

On the lllh July last, an island very much resembling Sa- 
brina, being composed o£[ vesicular lava, scorite, and volcanic 
ashes, and which may have the same fate, made its apjwaraiice off 
the coast of the island of Sicily. Several accounts of this interest- 
ing phenomenon have reached us, which, although but imper- 
fect, cannot fail to interest our readers. 

The first notice of this new insular volcano was published in 
the following terms, in the Measager des Clmmbrea : — " To- 
wards ] 1 o'clock of the lOih of July 1831, Captain John Cor- 
rao, commander of the brig Theresine, going from Trapani to 
Girgenti,in Sicily.at tliedistanceof about twenty miles from Cape 
St Mark, perceived at the distance of a gun-shot a mass of 
water, which rose 60 feet above the level of the sea, and pre. 
■ Tlie accompanying engraving (PI. VI.) is from ndravringby DrGrevill^ 
&0D1 liie sketch bjr ot» oC the oiUceti uf the PhilomeL 
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Ecnted a circumference of nearly 400 fathoms; a smoke pro- 
ceeded from it, exhaling an odour of sulphur. The preceding 
day, in the Gulf of Trois Fontaines (Three Fountains) he 
had seen a great quantity of dead fish and of black matter float- 
ing on the water, and he heard a noise like that o( thunder, 
which the captain attributed to a volcanic eruption. He conti- 
nued his voyage to Girgenli ; and all the time that he was oc- 
cupied in lading his ship, he saw a thick smoke rise incessantlir 
from the same point, before which he arrived on the 16ih, oa 
his return from Girgenli, A new spectacle was then presented 
to him, namely, a tract of land, of the same circumference ai 
that of the mass of water which he had observed on hts first 
voyage. This island, which we shall call Corrao, from the 
name of him who saw it formed, is elevated twelve feet ahove 
the level of the ^ea ; it has in the middle a kind of plain, anJ 
the crater of a volcano, whence a burning lava is seen to pro- 
ceed during the night. The island is bordered by a girdle of 
smoke. The sounding all around the island gives a depth of 
100 fathoms. The Lai. is 37° 6' N., and Long. 10° 26' E. from 
the meridian of Paris." 

In a letter from Dr Tumbuli Christie to us, dated Malta, 
S3d July 1831 , we have the following additional particulars : — 

" I have much pleasure in communicating to you the highly 
interesting intelligence of a new volcano having made its ap- 
pearance only a few days ago, in the Mediterranean, and at no 
great distance from this place. It is situated about half way 
between the small island of Pantellaria and the adjoining coast of 
Sicily. It has been preceded by several violent shocks of earth- 
quakes, one of which threw down some houses, and killed se- 
veral people at Sciacco. From the accounts which have been 
already received, it would appear that the volcano commenced 
on the 11th instant, when it was seen by the master of a small 
vessel sailing towards Terra Nova, who describes it as having 
had " the appearance of a large rugged island, coming up and 
falling with force back into the sea, so that the sea flew up to a 
great height, and fell down in the form of foam." This was 
seen to be repeated, at short intervals, for nearlv two hours. 
The masters of two small vessels, one from Sardinia, and the 
other from I'alermo, saw it on the 13th, and gave the fid- 
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lowing account of it : ' On the ISth instant, about two o'tlock 
p. M., being between Sciacca and Pantellurio, twenty-five miles 
to the southward of Sciaica, we discovered three coliimna of 
smoke, apparently issuing from the sco, whicli cannot but be 
considered as a new volcano. On approaching it we heard a 
great noise, like the rolling of the wheels of a steam -vessel. In 
consequence of the continuance of calm weather, wc remained 
in that vicinity for three days, during which we constantly ob- 
served the same appearance, and heard the same noise; and wo 
only lost sight of it when about fifteen miles to the north-cast 
of Gozo.' Vice-Admiral Sir Henry Hotham immediately sent 
off the tender of the flag-ship, commanded by one of the Heute- 
nitnts, and afterwards sent the Philoniel, commanded by Cap- 
tain Smith, to examine and ascertain the exact position of the 
new volcano. Several other vessels, with a number of passen- 
gers, are preparing for an excursion to it. You may eaaly 
conceive how exceedingly disappointed I am at not being oble 
to visit it, being obliged to set sail to-morrow for Alexandria." 

" P. S. — Since closing my tetter, I have received the annexed 
sketch of the volcano (PI. VI), brought by the Philomel, whicli 
has just returned. It has been named Hotham Inland, in ho- 
nour of Vice-Admiral Sir Henry Hotham. It is completely 
circular, with an opening in the one side, which admits the sea, 
and which ts indicated in the drawing. The highest point of 
the island was found to be eighty feet above the level of the 
BCB, and the circumference three-quarters of a mile," 

" Report of Commandrr C. II. Sitjnburse, of his Majesty's Ship 
Rapid, to Vice-Admiral the Honourable Sir HsyilY Hotsau 
K. C B. 

His Majestv'b Stoop Rapib, at Mai-Ta, 
" Sia, JiWy!?. 1&31. 

" I have the honour to inform you that, on the 18tb of July 
1831, at 4. p. M., the town of Marsala bearing by compass E. 
half N. nine miles, I observed from on board his Majesty's sloop 
Rapid, under my command, a highly irregular column of very 
white smoke or steam, bearing S. by E. I steered for it, and 
continued to do so till S"" \5r y. m., when having gone about 
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thh-ly miles Ijy the reckoning, I eaw flaslics of briUiaat light 
mingled with the smoke, which was still distinctly vieable by the 
light of the moon. 

" In a fen minutes the whole column become black and lar- 
ger ; almost immediately afierwards several succesnve eruptions 
of lurid fire rose up amidst the smoke ; they subsided, and the 
column then became gradually white again. As we seemed to 
near it fast, I shortened sail and liove-lo till daylight, that I 
might ascertain its nature and exact position. During the night 
the changes from white to black with flashes, and the eruption 
of fire, continued at irregular intervals, varying from half an 
hour to an hour. At daylight I again steered towards it, and 
about 6 A. M., when the smoke had for a moment cleared 
away at the base, I saw a small hillock of a dark colour a few 
feet above the sea. This was soon hidden again, and was only 
viable through the smoke at the intervals between the more 
violent eruptions. 

" The volcano was in a constant state of activity, and ap- 
peared to be discharging dust and stones, with vast volumes 
of Steam. At 7'' SiO" the rushing noise of the eruptions was 
heard. At 9, being distant from it about two miles, and the 
water being much discoloured with dark objects at the sur- 
face in various places,' I hove to, and went in a boat to sound 
round and examine it. I rowed towards it, keeping on the 
weal her- »dde, and sounding, but got no bottom till within SO 
yards of the western side, where I had 18 fathoms sqfi boitom ; 
this was the only sounding obtained, except from the brig, one 
mile true north from the centre of the island, where the depth 
was 130 fathoms S(^ thrk broicn mud. The crater (for it was 
now evident that such was its form) seemed to be composed of 
fine cinders and mud of a dark brown colour ; within it was to 
be seen, in the intervals between the eruptions, a mixture of 
muddy water, steam, and cinders dashing up and down,, and oc- 
ca^onally running inlo the sea, over tlie edge of the crater, 
which 1 found, on rowing round, to be broken down to the lei 
of the sea, on the W.S.W. side, for the space of 10 or IS yard 
Here I obtained a better view of the interior, which appeared t| 
be filled with muddy water, violently agitated, from whio'° 
Rhowcrs of hot stones or cinders were constantly shooting up 1 
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few yards, and falling into it again; but the great quantity of 
slcaoi that constantly rose from it, prevented my seeing the 
whole crater. 

" A considerable stream of muddy water flowed outward 
through tlie opening, and mingling with that of the sea, caused 
the discoloration that had been observed before. I could not 
approach near enough to observe its temperature, but that of 
the sen, within 10 or 12 yards of it, was only one degree higher 
than the average ; and to leeward of the island, in the direction 
of the current (which ran to the eastward), no difference could 
be perceived, even where the water was most discoloured; how- 
ever, as a ' mirage* played above it near its source, it was pro- 
bably hot (here. The dark objects on the surface of the sea 
proved to be patches of small floating cinders. The island or 
crater ap[>eared to be 70 or 80 yards in its external diameter, 
and the lip as thin as it could be consistent with its height, 
which might be 20 feet above the sea in the highest, and 6 feet 
in the lowest part, leaving the rest for the diameter of the area 
within. These details could only be observed in the intervals 
between tlie great eruptions, some of which I witnessed from 
the boat. No words can describe their sublime grandeur. Their 
progress was generally as follows : — After the volcano had 
emitted for some time its usual quantities of white steam, sud- 
denly the whole aperture was filled with an enormous mass of 
hot cinders and dust, rushing upwards to the height of some 
hundred feet with a loud roaring noise, then falling into the sea 
on all sides with a still louder noise, arising in part, perhaps, 
from the formation of prodigious quantities of steam which in- 
stantly took place. The steam was at first of a brown colour, 
having embodied a great deal of dust ; as it rose it gradually 
recovered its pure white colour, depositing the dust in the shape 
of a shower of muddy riun. AVhile this was being aeeomphshed, 
renewed eruptions of hot cinders and dusl were quickly suc- 
ceeding each other, while forked lightning, accompanied by 
rattling thunder, darted about in all directions within the co- 
lumn, now darkened with dust and greatly increased in volume, 
and dtslortetl by sudden gusts and wliirlwinds. The latter 
were most frequent on the lee side, where they often made im- 
perfect water-spouts of curious shapes. On one occasion some 
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of the steam reached the boat ; it smelt a litlle of siilpHur, ai)d 
the mud it left became a gritty sjiarkling dark brown powder 
when dry. None of the stones or dnders thrown out appeared 
more than half a foot in diameter, and most of them mudi 
smaller. 

" From the time when the volcano was first seen till after I 
left it, the barometer did not fall or rise; the sympiesomcli 
derwent frequent bat not important changes; and the tempera- 

of the sea did not bespeak any unusual influence. 

After sunset, on the 18th, soundings were tried for evei 
iur, to the average depth of 80 fathoms ; no bottom, 
id was NW., the weather was serene. 

On the forenoon of the 19th, with the centre of the voJi 
tearing by tlie compass S. by W. J W. one mile distant, good 
sights, for the chronometer gave longitude 12° ll' 15. ; and at 
noon on the siime day, when it bore W. by N. J N. by com* 
pass, the meridian altitude of the sun gave the latitude 31" 7' 30*' 
N. ; an amplitude of the sun the same morning gave the varia- 
tion of IJ point westerly. Il is loortfiy of remark, that on lAe 
28iA o/^ June last, at ^ SO"" v. m. what passing near the sami 
spot in company with iJte Britannia, several shocks of'an mrflU 
quake tcerefdt in botk ships. I have the honour to bo. Sic. 
'• C. H. Swinburne, Commander^ 

III a letter to Professor Daubcny of Oxford, from Capt^ 
Ballingal of the Royal Marines, dated " H. M. S. St Vincent, ( 
Malta, 27lh July 1823," which the Professor had the goodnesBJ 
to send to us, is the following account of the volcano : 

" The situation of the volcano is — Lat. 37° Iff N., Long, l^ 
4>4' E. ; the crater of which above water is about 70 or 80 yards 
in external diameter, and about 20 feet in height from the sur- 
face of the sea, lying between the Island of Pantalleria and Cape 
Granitula, on the south-west coast of Sicily, The eruption 19 
in a state of great activity. Large columns of fire, dust, aud 
dense smoke, arc constantly emitted, accompanied every hour | 
and a half with an eruption of great velocity, throwing i 
of Bione of several tons weight, with cindersand jetsof mud and 1 
water, to a height equal to the mast-head of a first rate man-oC. 
war. Prospero SchilEno, the master of the Santa Arona, a J 
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coasting vessel from Sardinin, arrived here, and reparled to 
our Admiral lliat three days before, while off Cape Bianco, tu 
Sicily, he discovered the exlraonlinary phenomena of three dis- 
tinct columns of smoke issuing from the sea, accompanied by a 
submarine noise, which lie compared to that made by the 
" wheels of a vast steam- vessel." In the evening of the same 
day, a second report was brought by a vessel from London. No 
appearance of lava was to be seen. The'Admiral instantly di- 
rected two officers to proceed and verify the report. On the 
night of Wednesday the 20ih instant, while proceeding on their 
voyage, they first discovered it at 25 or 30 miles distant, shoot- 
ing upwards rays and flashes to a great height. The next day, 
observing that the intervals between the eruptions occupied a 
most a correct un'iformity of time-, viz. from an hour and a half 
to an hour and a ([uarter, afforded them the chance to approach 
at one lime within 60 yards of the crater, where they mounded, 
and found the aide of the cone in 33 k.\thoms, the armory of 
the lead bringing up a small piece of black stone, being the only 
substance, we got during three days' constant perseverance, whose 
specific gravity was greater than water, which I am sorry it is 
not ill my power to transmit ; but I have secured some cinders 
and ashes, which I shall have the pleasure to send home in the 
Melville, which will leave this shortly for England. Since 
writing the above, I have just learned that Lord William 
Thynne, on the morning of the 19tb, on his return from Gib- 
raltar to this place, was enabled to approach within SO, and 
to Bound in 18 fathoms. At this time the island was just above 
the surface, and on the 21st my friend found it 20 feet in 
height ; and I have now learned that the day before yesterday, 
viz. the 25th instant, it had acquired the height of 40 or 45 feet. 
Any further information you may wish to acquire I shall be 
able to collect, as I shall in a day or so visit the scene." 

The following report by the officers of the Philomel, has been 
published at Malta, by Admiral Hotham: — " The Philomel 
brig of war, which left Malta Harbour on Tuesday afternoon, 
the 19th of July, with the masters of the St Vincent and Ganges, 
to ascertain the correct particulars, 8:c. of the new volcano island 
forming off Sciaeca, in Sicily, discovered the object at 1 a. m. 
on Thursday the 21st. At 8, spoke an Austrian ship, from 
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Algiers, bound to Alexandria, tlic master of which reported, 
that he had seen dense snioke and much lire issuing for the last 
three dnys. At 6, ol)Scrvcd a thick smoke issuing apparcotly 
from tlic sea, ihc siwt bearing north-west J west ; and, on steer- 
ing in that direction, fell in with the Hind cutter at U> which 
vessel had left Malta on Sunday the 17th, hut had not yet 
reached the new volcano, owing to calms. The islnnd then bore 
north-west by west, sis or eight miles distant. At 9" i^"" the 
Philomel hove to three miles to windward. Captain Smith, 
with the two masters, and Colonel Bathurst, a passenger, led 
the vessel in boats for the purpo^ of taking soundings as near 
as they could approach with safety, but had scarcely got one 
mile away, when the volcano burst out with a tremendous ex- 
plosion, resembling the noise of a very heavy ihunder-storm, and 
flames of fire, like flashes of lightning. The boats were covered 
with black cinders, which also fell on board the vessel, and all 
around, to a distance of at least three miles from the volcano. 
The eruption lasted in all its fury seven minutes, and when the 
smoke had somewhat cleared away, the island had increased in 
size twofold. 

" The volcano bursts out regularly at about every two hour% 
and emits all around it a suffocating sulphureous stench. Oa 
first making it at a long distance, it resembles a cluster or grove 
of cypress trees. The English brig Bootlcof Liverpo«)l,an Anie- 
lican, and one or two foreign vessels, were oif the place. 

" Its precise latitude is ST' 7' Sff' north, and longitude !»= 4*' 
east; the soundings in the vicinity, say eighty yards off the 
island, bearing north-east, are seventy to seventy-five fathoms ; 
west, a quarter of a mile, seventy-two to sevoniy-six fathoms. 
At five and six miles distance they vary from seventy to eighty 
fathoms. The volcano appears composed mosilyof cinders of a 
rusty-black colour, having only asprinklingof lava, of an oblong 
shape; and the island, as last seen on Friday the 23d, was not 
less than three quarters of a mile in circumference. The north. 
west point is the highest, say about eighty feet above the level 
of the sea, and gets lower towards the southern extremity. The 
south. cast side of the crater has fallen in to the side of the sea. 
The sea is drawn in wilh a very loud noise, and occasions an im- 
mense volume of white vapour to rise up in the air, curling and 
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spreading high and wide ; thou succeeds rapidly the eruption of 
ciudcrs and lava, thrown to the Iiciglil of from 400 to 500 feet, 
and on some occasions to 1000 fet-t, forking and branching out 
in all directions in its ascent, and afterwards falling and pouring 
down in stupendous masses, with such violence as to cause a noise 
like heavy thunder, and making the sea, for a considerable dis- 
tance aroimd, one entire sheet of foam — altogether a sight not 
to be imagined," 

Malta, August 4. — Our reports respecting the volcano, since 
the foregoing, are very unsatisfactory. There can be little 
doubt, honever, that the island continues to increase in aze. A 
boat, with five or six officers, returned yesterday afternoon, and 
they assert that the island is at least three miles in circumference, 
and from 200 to SOO feet high. They landed upon it, and, for 
ostentation's sake I suppose, hoisted the Union flag. The other 
stories, as to ihc increasing dimensions of the place, are too vague 
to speak on. 

We learn from the coast of Sicily, that the town of Sciacca 
has been entirely abandoned by its inhabitants, iho reported 
shocks, and trembling of the earth, leading to a belief that it will 
sink into the sea. 



Notice of Plants observed in an Excursion made by Dr Gbahju 
K/ith part of' his Botanical Pupils, accompanied tnf a Jcvo 
Friends, in August last. 

Xhe greater number of the party went to Forfar, and from 
thence through the valley of Clova. One division then crossed 
the Ca|)el Munlh, and went by GleH Meik and Abergeldie to 
Caslleton of Bracmar ; another followed the AVhite Water to its 
source, and crossing tlie ridge to Glen Callader, proceeded down 
that valley to Castleton. A few gentlemen went by the steam- 
boat to Aberdeen, and thence up the Dee to Braemar. From 
this, as our head-quarters, we walked in various divisions to 
Glen Callader, Ben-na-biiird, Lochnagar, and the hills around 
the head of Glen Shec. Some went through Glen Tilt to Blair, 
others returned by Clova to Fdinburgh, having been absent 
from the £9th July to 10th August. The weather was clear, 
calm, and intensely hot, with occasionally very heavy thunder 
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Notice of Plants observed in an Excursion 
showers. The following is a list of the more important plants 
observed ; ihc whole route abounds in the ordinary alpio' 
gctfttion of the Scottish mountains. 

AJaga alptaa—Slream falling into White Water, Clova, above the F«U* I 
l>r Hooker stale*, on the authority of Mr D. Don, that this is not un> 
eommon in Aberclecnshirc, hot he liimself never sav a Briliah spefin 
and thii a the lirst time I ever githeceil it. I TounJ uiil>' two sp 

AlopeeuTvn alpmus — This very n 
Watson on the siile* of a atret 
Water, above the Falls. On rollowiii^ up the i 



e Water neurlj ti , 

T the ridffe above Glen Collader. I had never before seen it except- ] 
it Ijocb Whorol, the station alluded to b; Dr Ilooiiei iu his British 



^pargia Taraaaa — White Water, CIdvr. We found also on the AVhite 

Water tlie form considered on the Cuntinent as A, alpina, which I hid 

never observed except in Sutherlandshire, and a remarlLflble wiecji' ir 

which the hairs uf the invulucrum were j'ellow. 

Aiatfa procumbeni — This is a verj common plant on Scottish moiiatoins : 

but Mr Macnab found on the top of the mountiiu fonniug the south 

boundary of ihe valley of Clova, tnc iarj^r variety nith more loose habit, 

which is in cultivation from America. 

Carat alrala, — Sparingly on a clitT south side of Glen of Dole, Clova. 

CWrer rariflora. — In the old station in Clova. Mr Watson and Dr Macbi^ , 

lane also found it on high ground about two miles to Che south-wcat of 
* this. 

Caret VMii. — This was found in much larger quantity than last year, but 
only on the same station, iVora top lo bottom of ■ liich cliff, but e^ 
' tenilin^; only a few feet iBtcrally, at the top of Glen Callader. 

I Eleonharu mwllicauIU — Gathered bv Dr Greville in abundance in a bog be- 

I hind the Invercauld Arms, CastleCon. 

EpUoiHuH oirini/b/iuni — This, thoUBb less common than E. alpinu 
f by no means rare in the alpine mstricts of Scotland. Perfectl_ 

i as the extremes of this snti Epihbium alpiaum are, 1 picked specimens In 

i several parts uf our route which 1 tind it dilScult tu distii^fuish from 

n cliffs south side of Glen of 

Galiuia puiilllvm.^Sloay bank, south side of Glen of Dole, CIovo. 

Juneus eaitannu. — In cnnsiderable quantity, especially along the upper 
port of the White Water, and in the streams leading over the edge of 
the cliffs in Glen Colhider. 

Jimrut triglumit. — This is a very frequent plant in alpine districts. Be- 
sides the equal elevation of Its dowers, it is generally at tint sij^t dU- 
tlogulsbed from J. bigiumii by theae overtopping the bractese ; but I fbund 
near the source of the White Water several specimens in which the bn^ 
te« is OS long as in J. biglumii. The some variety I have from i'ertic, 
through the kindness of Mr Trevelyon. 

Lpmaa bortaiit. — Gathered in flower by Mr Brand and Mr Barry at tb« 
very edge of the precipice overhanging the south side of the White Wa- 
ter, growing among short Vaecitiia. 

lUalatit pal-adom. — A single Specimen was picked hy Dr G ceville on the lid* 
of the hill above the village of Kirkton, Clara. 
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Pham ailragalina, DC. IJtraffalut aZ/nnut, L.) — Tbe adJition or this grnus 
(if gEMius It be) to ibe British Flora, formeil the principal event in the 
botanicnl excursion nf this season. It was discovemt on the same daj 
(3nth July) on a tlitf neat the heaJ of the Glen of the Dole, Clova, bj 
Mr Brand, Dr Grerillc, and myself The station is drcunucribed, but, 
on recollection, aner the plant wax nscCTlJiined, it wai believed bj Mr 
Watson and Dr Greville that they subsequentiy saw it in the station of 
Oiyhopit ampetlrii, though only in leaf. 

Phleun alpinum. — This graw we tbund to be common on Ben-na-Buird, 
Lochnognr, clilTs and bankii of Glen Callader, but no where so abundant 
as on Ihe White Water above the Falls, and, above all, profuse on the 
sides of the stream already mentioned, leading into this from the south. 
Here we found It to grow in the wet ground at the edges of the swampa 
immediately without the Eriufhora, and immediately without this, on 
nther drier ground, and among less coarse hertiage, was the Aioprcvnu 
alpiaut. 

Polgtridium teplmtriottoU — We went to the same spot on Ben-na-Buint 
where I had found lliU so abundantly in fruit last year, and there we 
found a profusion of the plants but the wsrui season, so different from 
the cold wet weather iif last year, hail removed the suow, and only two 
c«|ifiilei were to be found, picked by Mr Christy. 

Satix laaela. — we found to lie very abundant on the south side of the Glen 
of the Dole, and in Glen Calladcr. 

Trifoimm pralcnie. — A variety with a large pale rose-coloured flower is com- 
mon at the road side towards Glcnshee. 

Penmiai aljHna, — is a very common plant on the south side of the Glen 
of the Dole; in Glen Callader; on Ben-na.Buird t and on Lochnagor. 

Veroniai laiaiilu. — Abundant, especially an the cliif with the Phaca, and 
on others in the south side of the Glen of the Dole. 

Woodsia hj/prrlioita — Mr Brand gathered this in small rjuantity above th« 
station of Orylropit eatnpfalrit. 

We looked — but looked in vain — for the Saxifra^a caspU 
tosa, in the station on Ben-na-biiird, where Mr Macnab found 
it last year. The plant picked at that time is now perfectly 
established in the Botanic Garden. 

The unwearied zeal of Mr Barry baa carried him, accompa- 
nied by Mr James Macnab, back again to the country, from 
whence he had jusl relumed wilh the parly. They have found 
abundance of Phaca astragalina, in the station on which it was 
first observed, and Juncus castamus in the course of tlic White 
Water, above the Falls, in such abundance that 250 specimens 
were gathered on one litlle spot. Opposite to Kirkton, Clova, 
and a little higher up the Esk, ihey have also found Malaa-is 
pahidosa in considerable abundance, and in excellent condition; 
Woodsia hyperborca and CarCT rarifiora sparingly, in the sta- 
tions already mentioned 

The above had scarcely gone to press, when Mr Barry did 
me the favour to call at my house, having just returned from 
his second visit to the mountains. Mr James Macnab had been 
obliged to come home earlier. He has brought Saaifraga 
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ccrspilosa, having gathered it oi 
say, thai the 6rat specimen wa: 
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1 Ben-Avon, and requests mc to 
s picked by John Mackenzie, gar- 
■ at Invercaiild, who accompanied him as guide. The 
plant grew on tho west side of Slock More, chiefly among moss, 
on disjointed portions of rock, in a sheltered spot, about half- 
way up the chff". Mr Barry hkewise found Alopecurui alp'mtu _ 
in endless profusion, by a stream, which, from his description, I I 
, think must lead from the hill to the south-west of the While \ 
IVater into Glen Frostn. 

R.G. 



Description of several Nnc or Rare Plants ickkh have lately 

^Jtou^crcd in the neighbourhood of Edbiburgli, and chiefiy fn 
the Royal Botanic Garden. By Dr Gh.miam, ProfesBot 
of Botany in the University of Edinburgh. 
\OthScpl.\SZ\. 
strtemeria NelUii. 
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A. Xeiltii; (iiiile erecto, flai-i.'itlo tblio.><o i foltis simthiilatiB, oblurif, 
gluuco-prulDOsis, apiee hteribusqiie rcfleiis, intt^nrimU ; petnliitrL. 
buB, exterinribus obiivatis eniarj^nnlis icqualibus I'renatis, interioii- 
biia pBula lunirioribua apalhulatia BuliiiitPgcrriniis ; peduticulls um> 
bellatis, bitloTis. 

Alitncm?Hs NtUlii, Cme$ SIS. 
Seschiptioh. — Sl^m Bimplii, many from the same root, erect, flaccid, 

round, very leafy, subglnuco-prulnoae. enpecially towards Ilic tap, motv 

Sreea belov. Lcavfi gpalhulate, reflectuil at the apex and ilile , .... 
ulato-prultiofte, Bucciilcnt, green, quite villous at the margin and parlicu- 
Urly at the apex, about 7-nenred, central rib barilly prominent behind, 
except in the tower narrower half. Pedmtclei (I) or 4) fnmiinff a ' 
minal umbel, 2-flowered, dull purple, little longer than the leBvefl, wl 
are ntbered in furm of an involucre round their base- Perianth 
meals unequal, greatly attenuated, succulent, involutt? and ciliated tt 
the base, cacb with throe primary nerves prnminent beliinil, and 2 or 4 
seconilary nerrea, ifareely reticulated ; three outer segments equal, of 
nearly uniform pale rose colour, rather ilarker in the middle of tne ouU 
side, obovate, crenate, with a central green canniTe callntia point ; thm 
Inner a^mcnta rather longer tbon the outer, spathutal^, with a enoa 
callous apex, and obtonf; deep rose-coloured spots in the upper half; the 
lowest is rather the shortest of the three, nearly Cat. and arched httt^ 
wards ; the two others project in the centre of tlie flower, nectttriferana 
nt the base, ftraight, except near the apex, where they are bent b*ck- 
wards, and immediately below this point they arc marked by n broad 
yellow Iran a verse band. Slamms laid along llie lower petal till tbe 
pollen in rJi>e, when they become straight, nearly parallel to and almoat 
of equal length with the two central petals; ^laments roae-colourad, 
sliglitly tapering, pubescent at the base; anthers greenish rose-coIouretU 
flattened, and, as m the other spedes, when llie loculamcnta burst, b^ 
coming flattened in the oppositf direction: poUen rcdilidi, gmoulM 
smaD and oblc-ng. SHgmn tilfid, roK-wloured ni well as 
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ilfflt, which 19 only green at iti peralaLinK baw. Gemen purple, ab- 
nvato-turbiiiate, covered with minute shining tubercles, ribs atrong and 
prcminent, S-locular. Opulei nunierous, atlached in two rows within 
each locutument to the central receptacle. 

This eitremely handsoiie plant flnwered for the first time in Mr NeHI'* 
greenhouse at CBnonmllls, Edinburgh, in June 1B31 *■ Mr Keill is un- 
certain from whom he received the seed) but u seeds of Ahlnaneria 
palliibi were sent in the same packet, and u we have this, at the Sota- 
Dic Garden, collected bj Dr Gillies at Los Ojos de Agua. El is probable 
that A. NeiUii was from hJm also. Dr Gillies believes he did send It, 
and is of opinion that this Is the species which at Mendoza is called /V- 
kgriaa, and of which he baa various specimens in his herbarium. It It 
possible that these are identical, though in the native spedmens the 
segments of the jierianth are perfectly entire, the inner lanceolate, not 
BTUlbuiate, the outer acute, not entarginate, and the peduncles dngle- 
flowered. Dr Gillies found it on both aides of the Cordillera of the An- 
deis betneen Chile and Mendoza. I alluded tu it in the description of 
^. po/jioiain the£din.Ncw PhlL Journal fur September 1829, and coniec- 
tuml tbat when it flowered it might prove to be a variety of A. paUbb, 
The infloreiicence, habit, and colouring give support to this conjecture ; 
and iocreaslng acquaintance with South Americiin genera throws in- 
creasing scepticism into all inquiries as to the natural boundaries of spe- 
cies ; but, till the period arrive when a revision of the whole genus <</* 
Mlnaneria shall warrant our greatly reiluciiig Ihe species, the characters 
noted above will be considered as giving this form a better title to a 
specific name than several others which are now held to be specifically 
diitincL 

I lately (Ed. New Philosoph. Joum. May 1B31) meutioneii the confusion 
into which the species, or supposed species, of Caleeolaria, were falling, 
by the multiplication of mules in cultivation. Another South Ameri- 
can genus has run u'Ud from another cause. Sidpiglmii u^ins to r^ 
quire no admixture of pollen to produce great variety of form. It 
Bporta, to use the language of flonats, into many shapea and colours, 
from mere instability of character. 1 now entertain no doubt that we 
have but one species in cultivation. I have now (June 1631) flaweTing 
in the Botanic Garden many Heedling plants from S. atro-parpurea, which 
are precisely S. ilraminea, though the size of the flower varies in the dif- 
ferent specimens. I have also seedling plants of S. picia, in some of 
which the corolla, though perfect, is not above a quarter of an inch long, 
and pure white; in othen, the corolla never appears at all, yet, botn 
lost year and this, specimens of this description have produced abun- 
dance of seed. I hope these blunders arc excusable on the first inlru- 
duclion of a little known genus into cultivation, as 1 myself contributed 
to the confiision ; hut the [lersevering in them would lie without apo- 
lony. I learn from my accurate friend Mr Cruckshanks, that the forma 
in Salpiglanii vary greatty in their wild state. 

Gardoquia Gilliesii. 

G. GilBciii ! foliis llneari-spalhulatls, inlegerrimis, ulrinque glabria j pe- 
dunculis sublrifloria. 

Deschiptidh ^{emfruticose (about 2 feel high) much branched, branches 

spreading, 4.sided, scabrous. Leami opposite, Unear-Bpalhulale, con- 
cave, entire, glaliroua, dotted, shining anil dark on the upjier surface, 
pnler below, avenous, middle rib distiilcL Fedunclei axilUry, generally 
3-flowered. leafy, pedicels shorter tbun the peduncles, and like them 
slightly villous. Calgi cylindrical, slightly curved, 13.ribbeU, bila- 
biate, {-toothed, glabrous, naked within. Corolla lilac, twice the 

• Thh ray InbmtInK otabltihtnail hu Kcnllr <uK4lned i pm Ins lo the Tflodtil nf llw 
gudenn-, Akxaodn Scon . whoKprorcHlonal ulcnl ami piill«al Induitcv bulinn innahrnd Id 

lie Nunetv. DKltBa, a illiiiiliiii tat wblrh he li npofbalh ntted bv hU quiet uimwlnilDi mn- 
niT, ud uDlfocDi1» uady mndun. 

Tfl-Y SKT'TEMDER 1831. B b 
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IcaKlli of the cilji:, tliroat ali^hllj vectrkose, bearded witbio, sprinkled 
wilTi nuneTOUB minule darkar-culourud ipotSi lower lip of Utrve nearly 
equal entire lobes, thoHc at the side redexed; the upper lip nesri; 
straight, aUghtty emarginnte, edges folded bnck. Stamtiu dork lila^ 
scarMl; pnyectuig bejond the upper lip; filaments straight, diMant, 
but Dot spr^ding, glabrous, cnoipressed ; anther-lobes diverging, lukedi 
Stigiaa bipartite, s^^ments acute, the upper rather the shorter. Sfjifa 
fUifarm and glabrous, rather louger than the atamciis. Gemea 4-Uibe4 
erecl, on a small disk- 
This species vas raised by Air Ncill from seeds communicated from Chil* 
b; the gentleman to whom I have dedicated it. and bj nhtun, in cjiv 
junction with Mr Cruckshonki^ so new an npiiearanoe has withlii tboM 
few jean been given to our greenhouses. 

K^NtereDibeT^a lioariEefolia. 

N. fifidriafUIa .■ foliis spathuUto-liiiearibus cauleque glanilulow-pulwfc 
ccntihus ; caule herboceo, ereclu, ramose. 

DRscBiPTtoK Root fibrous, annual? Stem lierbaoeoua, erect, alenilov 

I much branched, gland uloao-pulK'scent. Lravri very numerous, scat- 
tcred, spreading, flat, slightly chaimel1c<l, spathulatn4tnear, the upper 
smaller, and lanceolato-lmear, middle rib prominent behind, scarce^ 
veined, gUnduloso-puhescent. FUneen solitary, opposite to the leave% 
peduncled. Patunele erect, nearly as long as the lea^ f;lasdulo«o-piK 
bescent- Calgji filled, tube lO.ribbed, the alternate ril^ goingtoUw 
apex of the si^menti, or parted to go i^ung the edges of the contiguout 
ie^menls; siwments lanceolate, concave, spreading. Corolla hrpocnteri- 
loTDi, gland utoso-pubcscent on the outside, glabrous within ; tube (8 line* 
long) very slender, puTpUsb; limb alightlyconcave, of five unequal. Irre- 
gular, broad, short, overlapping, somewhat cordate s^j^ments, white, lilae 
plicate and 3.ribbed in the middle; throat yetlDW. Stamtta i,aiiAtatrom 
the throat of the corolla, erect, included, unconnected, but contiguoua 
and closing the throat, unequal, ^ short, i long, one of the abort om* 
being placed between these last, and reflected ; nlaments slightly pubes- 
cent on the outside; anthers yellow, bilocular, bursting along tbrir 
edges; pollen palC, granules spherical. Falil single j gennen nral«, 
seated in a thin cup-shaped white disk with rag^rcd edge*, puqdc, ^a- 
brous, 4-sided, villi four prominent Airroved ridges, 4.valved, bilacu- 
lar, septum in the very young state double, placenta large, central, al , 
lei^h free; style slencjcr, dilated flattened and kiilney-sbaped at tlM 
apei, along which the broad green shining linear stigroatic surfiice ia 
marginal. Ocu/ri numerous. 

A native of Chile, raised in Mr Ncill's garden at Canomnills, from seed* 
sent by Mr Tweedie of Buenos Ayres. 

^belia robusta. 

L. robuiUi! caule suflruticoso; foliis obovato-lanceuUtls, aeuminatli^ 
groS!« dentatis, glabris, nitidis; racemia tcrminalibus, simpliuibut. | 

DEBCniPTiOH Root pcrenniaL Stem very stout, erect, half woody, 

branched, green and glabrous, ir" " '" ' ' ■•-■-■ ■ - — 

decurrent occasionally wavy bases . . , .__ 

tered, crowded towards the apex, tailing olf below, obovato-lanceolatc^ 

acuminate, attenuated at the base, - * ° - ' '■■-■ ' -- 

the stem, glabrous, 
toothetl, veined, mii 

when young, lilac-coloured. Barrme ternunal, gradually elongating, sujt* 
ported on a naked, slightly villous stalk. Flowert large, very numeroui^ 
secund, crowded. Pediteh (1 inch long) compressed, finely villous, eodi 
with one bractea at the base, and two nearly opposite below the middle 
Braclea linear, acute, villous, entire or sjAringly toothed, the loweikj 
nearly as long ui the peduncle, and decurrent, the others shorter. CalfMi 
li-parted, green, villous, persistent, seginents cleltnideu-linear, acuminal^ 
semilcd, at length rflleclcd at the a^iex. Corolla dceii and dull puqile, 



laled at the base, and decurrent for a Uttle way along 
IS, pole green and shining, waved, coarsely and sharpl/ 
niddle rjb and veins prominent behind, and, espedulf 
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before the separation of the segments falcate, sogmenta linear, acute, tlie 
twn upper bMomicg reflected lateralljr, the others MBrceIr nltering their 
tbnn. Filamenu pinlc, iCruight, flattened, ciliated, i^lis uuluurlesi. 
AtnAers leaden-coloured, cemuoui, the two upper ciliated flii half their 
lens'li- Siigna bilobular, puliescent, ecarcely ciliated, pink. Style (I 
'ncE \onfCl ^ifurm, glabrous, slightly coloured. Germea inferioi, ovulea 



A native of Haj-tl. A plant was received at the Botanic Garden, from 

ourexcellent friend Dr Fischer of St Feter^buiijh, in 1030. It Sowered 
In August 1631. 

Torenia? fimbriata. 

l-fimbriaUt; caule erecto, (ubglabro; foliia oTato.Luiceolutis, medio ser> 

nitis, glalriusculis; calyce quinque-partito. 
Torenia fimbriata. Hooker MS. 
I>eiCBiPTiON — Root slender, tapering, having man; branrhinj^ lateral 
fibres, annual ? Stem erect, irith very short, barsfa, slichtly reflected 
pubescence at its base, perfectly glabrous above, channelled on two sides, 
altematiog at the joints. Leara ovato-lanceolate, acutely aemted, en- 
tire at the a]iex and base, subcitiated, veined, vcobrous along the veins, 
behind soft, and eubglabrous in front. Infioreteetux a few-Sawered ter- 
minal cyme; ptduiiclti erect, ebraeteate, stout. Cnl^x smooth, regular, 
S-parted, persisting, segments acute, mucronulate, spreading in their 
upper half, closely imbricated below. Corolla (1 inch long, 1 inch across) 
lilac and white, striated, glanduloao-pubescent, ringent, its limb dilated, 
spreading, crenate, the upper tip two-lobed, the lower three-lobed, 
tbe central lobe being tlie largest, and emarginate: tube campanu- 
late, dilated on its lower side, someuhat flattened above, contracted and 
having two pits without on each aide towards its baae, again dilated aa 
it covers the gcmien. Stanitm didynamous ; fllaments hairy distant, 
near the base, adhering to the carolla nearly aa far as the throat, tliere 
•uddenly bent, the longer at richt angles, the shorter at an obtuse 
angle ; tbe longer filaments, eacn having a clavate tooth at this angle, 
]uai horizontally round the throat of the corutla, and meet under the 
stigma; the shorter, havinRamuch smaller tooth at the angle, pass 
obtiQuely upwards to the style, and meet below the others) anthers bi- 
lobular, divaricating, lilac, at first free, afterwards cohering in [lairs, 
and bursting along the (runt. Sliffma exserted, of two ovate, subacute, 
diveraing plates, the lower rather the largest. 5(yb glabrous, filiform, 

ahtly flattened near the stigma, as welFas the filaments and stigma 
lurless, marcescenL Germon green, conical, slightly furrowed in the 



Oeuiet very 

ivalvular, valv 
very numerous, ovate, dotted. 
Seeda of this very pretty plant were sent from New Holland by Mr Fra- 
ser last year, and communicated to the Botanic Garden, Edinburgh, both 
directly from himself and by Sir T. Brisbane, in October and Novem- 
ber. They were marlted " RvelKa, sp. nov. from the banks of the river 
Brisbane, Morton Ba^." It is after a comparison which Mr Brown 
kindly allowed me of his New Holland specimens, and chiefly on account 
of the depth of the calyx-segments, that I have added th= mark of doubt 
regarding the genus. 

Trichodadus crinitus. 

Dahlia crinita, ThunhfTp, Dissert. Ed. Pers. 1. 10^.— M. Frodr. Vi. 
CapenK. 1 — Id. ¥\. Caiiens. 1. 35. 
M Trichocladus crinitus, Fm. Synop. 2. Sa^..~SpTeng. Syst. Veget. 3. 890. 



covered with dark brown ti , . , ■ . - 

lato-elliptlcal, acuminate, peltate and rounded at the base, undulate, 
veined, coriaceous, alighllv hairv above, densely so below, haira sli^latf 
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ferruginous, atelUte. CapitvUitn spherical, termtoBl, Mlitar^, neorTT an- 
rile. Floueri dioedous ? seMile. Calyx £-puteil, Begm^nU nnte, ocutc^ 
(pmdlDK, recurved st the points, \it\rj eapecially on the bock, shioiflf 
and ncaTW vlahrous in front, Pclali 6, pale yellowiab-precn, Hneu', — 
thulate, tolacii and turistcd, recurved, glibroui, snme^ ciliated, fli 
eiipccially at the base. S-atneni 5, opposite the s^ments of the ^rs^< 
nnd alteroatine with the petals ; filaments vcrj short, thick, and flenf, ' 
ehibroug ; anthei? pale red, nnd equal in length to the fllamenta, bilaeW> 
ur, cells opening longlludinBlly bj two unequal valves, the larger of 
which spreadii outwards, connective blunt and ailigbtly prigectini; beypnil 
the anther-celts. A'(ylfi2, channelled, and ragged along their inner tide, 
upper half glabrous, lower half (abortive germen ?) bniry. 
This curious plant, the structure of whose flowers appears to me to hare 
been misunderstoad *, we received ftoni Kew, through the l-lndne«s uf Mr 
Alton. It la a native of the Cape of Good Hope, 
greenhouse in the Botanic Garden during the sumn 
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Celestial Phenomenajroin October 1. 1831 to January 1, 18; 
calculated Jbr the Meridian of Edinl/nr^t, Mean Tim 
By Mr Geobgb Iknes, Astronomical Calculator, Aberdee 
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On the 3<th of October, tlierewill lie an cKCultation oiAlikbaranhy tlie 
Mooui 

Immci^n, 21. 45, »t 75'' 

Emenion, 1 63, ni 2QG 

On the 86th of Novemljer, there wlU be nii occiiltation of HefftUta ly 
the Moon: 

InimerHion, '.25 under the horizon. 

Emeraion, 32 29, at SIO" 

On the 37th of November, there will be an occullntion of Sn/iim bj the 



H 



Immeraion of emlre, .... 37- 4 1^> at 2fl° 
5 26, at 248 



Ou the 17th of December, there will be an occultatiou nf Aldeiaran by 
tbe Moon : 

Immersion, 17. 32 38, at C8' 

Kmereion, 23 3&, at 330 

t)a tbe 23il i>f December, there will be an occultation of Reffiilui by tbe 

Immersion, ..,-,., 23. 7' 17' at 101° 

Emersion, 8 IB at 202 

The angle denotes the iwiut of the Moon's limb where the iihenoniena 
will take ]ilace, reckoning fi-om the verleji of tbe limb townrda the right baud 
round the drcumfeccnce, as seen with a teleicope which inverts. 



SCIENTIFIC INTELLIGENCE. 

METEOROLObV. 

t. On C/iange of Climate.^The principal oppreliension at 
present in Norwny arises from the loo rapid destrucliod of 
their forests, to the existence of which they attribute, with appa> 
rent reason, the superior mildness of their climate to counines 
under the same latitude, (Life of Bhhop Heber, vol. i. p. 80). 
" The resemblance of the Tanais (Don) to the Nile has been re- 
marked by many writers ; but that these ample downs, whither 
its fertilizing waters cannot extend, have not since degenerated 
into a desei't, like those of the Thcbais, must be ascribed to tht 
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difference of latitude, ami llie beneficial effects of a four montki 
continued artow. This rigour of climate is so greatly at Tariance 
with tliose interested reports which, in the hope of attracting 
settlers to her new dominion, ivere circulated l>y the Empress 
Catherine ; and it differs so widely from that temperature, which 
might be supposed to exist in the latitude of forty-six, in the 
same parallel with Lyons and Geneva, — that, though the an- 
cients observed and recorded it, the fact has been very slowly 
admitted by the generality of modern inquirers. Even among 
those who yield a respectful attention to the authority of poeu 
and historians, many have been anxious to suppose, that the 
peculiarity they describe has long since ceased to exist ; and 
they have deduced from this supposed difference between the 
ancient and modern climate of Scylhia, a proof that, by the de. 
etruction of forests, the draining of marshes, and the triumphant 
progrefls of agriculture, the temperature not only of certain dis- 
tricts, but of the earth itself, has been improved*. Bui how 
far all or any of these changes may be able to produce effects so 
extensive, as it may reasonably admit of doubt, so it is in the 
preaenl instance BiiperfluoLs to inquire ; since in Scylhia these 
causes have never operated, and no apparent melioration of tlie 
climate has taken place. Tlie country still continues, for the 
most part, in the wild state painted by Herodotus and Strabo ; J 
and all the countries bordering on the Euxine Sea are still sub. ] 
ject to an annual severity of winter, of which {though in a far ' 
higher latitude) the inhabitants of our own country can hardly form 
an idea. That water freezes when poured on the ground ; that 
the ground is muddy in winter only where a fire is kindled ; that 
copper kettles are burst by the freezing of their contents ; that 
asses, being animals impatient of cold, are found here neither in 
a wild nor lame slate, — are circumstances no less characteristic of 
modern Scylhia, than of Scylhia as described by Herodotus and 
Strabo f . Nor do I question the authority of the latter, whea 
he assures us, that the fiosphorus has been sometimes so firmly 
frozen, that ih^re has been a beaten and miry high-way between 
Panljcapteum and Phanagoria ; or that one of the generals of 
Mithridates gained there, during the winter, a victory with hu ^ 
cavalry, where, the preceding summer, his fleet had 
■ Ilovanl'i Theory of the Earth. f llemlo, Mrlpain !tI.-^lr^>o,I* 
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cessful. In the neigh Iwnrhood of the latter of these (owns, by 
the Russians since cnltcd Tntiilnracan, a Slavonic inscription has 
been discovered, which records the measurement of these straits 
over the ice, by command of the Russian prince Gleb, in the 
year 1068, But such events must, from the force of the current, 
have at all times been of rare occurrence. By the best informa- 
tion which 1 could procure on the spot, thougli the straits are 
regularly so far blocked tip by ice as to prevent navigation, 
there is generally a free passage for the stream unfrozen. Across 
the harbour of Phanagoria, however, sledges are driven with 
safety ; and, on the other side of the Crimea, a Rusiaian officer 
assured me that he had driven over the estuary of the rivers Bog 
and Dnieper, from Otchakof to Kinbum. But not only straits 
and estuaries, but the whole Sea of Asoph is annually frozen in 
November [!] and is seldom navigable earlier than April. This 
sea is fished during winter, through holes cut with mattocks in 
Ihe ice, with large nets which are thrust by poles from one to 
the other; a method which has given rise to Strabo's exoggc- 
raled picture, of " fish aa large as dolphins {apparently meaning 
the beluga), dug out of ice with spades." This remarkable se- 
verity of climate on the northern shores of the Euxine, may in- 
duce us to give a proportionate faith to what the ancients assure 
us of its southern and eastern shores ; and though Ovid may be 
supposed to have exaggerated the miseries of his banishment ; 
and though religious as well as African prejudice may have 
swayed Tertullian, in his dismal account of Ponlus, it is cer- 
tain that Sirabo can be influenced by neither of these motives, 
where he accounts for Homer's ignorance of Paphlagonin, " be- 
cause this region was inaccessible, through its severity of cli- 
mate.^ To account for this phenomenon is far more difficult than 
to establish its existence; and the difficulty is greater because 
some of those theories by which the problems of climate have 
been usually solved, will, in the present instance, apply. In 
elevation alwve the sea, which, when considerable, is an obvious 
and undoubted cause of cold, the downs of European Tarlary 
do not exceed those of England. Forests, the removal of which 
has in many countries been supposed to diminish frost, bare 
here never existed ; and though the custom of burning withered 
grass in firing, which has been for so many centuries the only 
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■ecret of Scythian husbandry, may have product in mat.y part* 
flf this vast pasture a considerable dcposite of saltpetre, it is not 
easy to suppose with Gibbon, that a cause hke this can produof 
avch b'Uteriusa ofvnnd or suck unvarying riffottr of venter. 
joay be observed, however, (and the observation, Uiough it 
Dot solve the difficulty, may, perhaps, direct our atlentirat into 
the right train of inquiry), that it is only in coniparison with 
the more western parts of Europe, that the climate of Scythia 
a eubject of surprise ; and that in each of the two great 
Dents, we discover in our progress eastward, along the 
of latitude, a sensible and uniform increase of cold. Vienna if 
colder than Fans ; Astrachan than Vienna ; the eastern dift' 
tricts of Asia are incomparably colder than Astrachan ; and' 
Choka, an island of the Facilic, in the same ktilude with JW] 
trachan or Paris, was found by the Russian circumnavigators 11 
1805, exposed to a winter even longer and more severe than i»' 
commonly felt at Archangel. In America, the same marked 
difference is observed between the climate of Nootka and Hud>. 
fOn's Bay ; and even in so small a scale of nature as tluit afforcU 
■d by our island, the frosts are generally less severe in Lancac 
riiire than in the East Hiding of Yoiksliire. If, then, the 
southern districts of Euroi^an Russia are exposed to a winter 
more severe than those of France or Germany, they may bout 
io their turn of more genial climate than the banks of the UrMi 
end the Amur i white all are subject to a dispensation of natine 
which extends too far, and too uniformly to be ascribed to EMkj 
local or temporary causes. — Li/c tifBMop Hcber, vol. i. p, SS2. 
2. Ofi the Influence of Ligklnhig.Conduclora on V^eUf 
tion.-^lt having been slated that plants grow most luxuriantly 
near a lightning-conductor, and are there maintained in B 
healthier condition than elsewhere, and that the maintenance of 
the electric current between the earth and the lieavens is con- 
nected with the growth of plants, we are induced to notice some 
experiments made by us two years ago, upon this supposed in^ 
Buence of electricity, AVc formed thi-ee conductors of tall 
poles, with pointed iron rods, pi-ojecting eight or nine feet above 
the poles, and with very tliick iron-wire attached to the lower 
end of the rods leading down to the ground ; the rods 
wire as free of rust as jxiesibtc. — £.ipctiment 1. We 
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one of these conductors, from thirty to forty feet in hciglit, in 
the middle of a large barlcy-field newly sown, the field level, 
and in a wide open flat coimtry. We joined ten smaller wires 
to the lower end of the large wire near the surface of the 
ground, and fixed tliesc down to the mould by wooden pegs, 
distributing them over several feel of surface, taking care not 
to trample nor disarrange the mould near the -wires. We at- 
tended to the germinating, growth, and ripening of the barley, 
and distinguished no difference between that among the wires 
and the other parts of the field. The only thing remaikable in 
this experiment, was, that portions of tlie wire became oxidated 
(red rusted) externally, while other portions equally exposed to 
the dew, rain, sun, changed only from a bluish to a whiter more 
Mlvery colour, similar to the whiteness occa^oncd by a certain 
degree of heat. We failed in satisfying ourselves of the cause. 
—Experivimt 2. Wc placed another conductor in a field of 
oats, just brairded, fixing down the lower end of the large wire 
about three yards along the surface of tiie ground. The growth 
of the oats along the side and at the end of the wire was in no 
respect diifercni from the rest of the field. — Kxpcrimcnl 3, In 
spring we placed the oilier conductor by the side of an apple- 
tree, about three feet distant from the bole : the top of the pole 
and iron-rod extending high above the tree. ^Ve led the large 
iron-wire round the bulb at about three feet distant, placed 
four inches deep in the soil, immediately above the roots. This 
tree shewed no difference in size or colour of leaf, or length of 
annual shoot, from others of the same kind of apple, and same 
age and size of tree near il. — Earperimoit 1. In spring we 
procured a quantity of nails, about four inches in length, and 
by means of small thin slips of wood, with a bole in the middle 
to admit the nail, thus forming a T, and shreds of mat, we 
fixed these nails to the branches and shoots of an applo-tree, 
with the head of the nails toucliing the bark, and the point 
standing out like thorny spikes, rendering the tree almost like 
a hedgehog. We discovered no difference in the growth, leaves 
or flowers, or fruit of this tree, during the season, from others 
of its kind near it. There is one circumstance connected mth 
conductors, which has not perhaps been attended to. There is 
generally a pit dug where the conductor is led iuto the earth, 
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and new soil is turned up from the pit, and mixed with the su- 
perior soil; this, as well as the deep stirring of the ground, ren- 
ders the v^fetation more luxuriant. — Communicated 6y P. Mat- 
thew, Esq. author nf Treatise on Naval Timber. 



MIMEHALOGY. 



BPg. Chiaslolite. — According to Dr G. Tjindgrebe of Marburg, 
as stated in Schwei^er-Scidel's Journal, H. 5. 1830, this mi- 
neral contains silica 68.4fl7; alumina 30.109; magnesia 1.125 ; 
water and carbon 0.269; = 100.00. The remarkable structure of 
this mineral is well known ; we may add from Weiss that many 
salts, as muriate of soda for example, when dissolved in^fatiy 
substances, as butler for example, and again crystallized from 
them, exhibit in their crystals the same structure as observed in 
chiastoliie. 

4. Magnetic Reaction of Platina. — In a piece of Husnan 
platina the size of a wnlnul, Gobel detected the two magnetic 
poles. Its magnetism was so powerful that a middle-sized 
needle was attracted by it, and a magnetic needle was, at a cer- 
tain distance, set in motion by it. Alany similar pieces of pla- 
tina, from the size of a hazel nut to that of a lien's egg, in the 
collection of the Imperial Mining Academy of St Petersburg, 
exhibit similar properties. 

6. Olisoner Zircon of Breithaupt. — Colour pitch ot bro'wD. 
ish black, seldom dark grey. Occurs in rolled pieces and in 
hyacinth crystals. Lustre vitreous. Opaque. Fracture con- 
ehoidfll. Cleavage scarcely discernible. Hardness equal that 
of orlhoclase felspar. Specific gravity from 3.987 to 4.032, 
From Island of Ceylon. The low degree of hardness, and the 
specific gravity, render it probable that it forms a distinct 
species. 

6. Specific gravity of Datolite. — Some late writerfl have 
stated the specific gravity of daioltte as high as 3.3. BnU 
thaupt, however, finds the generally given specific gravity to be 
the correct one. In two varieties of datolite he found the spe- 
cific gravity to be 2-9298, and 2.9911. 

7. Professor Jameson's Manual of Mknertdngy and Gcolo- 
gy — This work, which will form one or two compnilious vo- 
lumes, is now in the press. 
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^ 8. Tremolite ^finind in Ttrada/e. — In a granular limestone, 

ai member of the lead measures, near Caldron Snout, Teesdale, 

Durham, I found, in 18S9, trmolilc, in small radiated crystals 

of a greyish colour. — W. C. Trevelyan. 

GEOLOGY. 

9 Salt Spring of B'vriley vn Durham.— 1 have lately ex- 
amined some water from the salt spring at Birtlcy in the county 
of Durham, and have ascertained that it contains both iodine 
and bromine. — The specimen was procured for me in Febru- 
ary : I found its spcciHc gravity at temperature Off' to be 1.072, 
and calculating according to Kirwan's formula given in Thom- 
son's Chemistry, 1073 — 1000 x 14 = 100.8 r; saline contents 
in 1000 parts of this water. I evaporated to dryness, but with- 
out expelling the water of crystallization, 1000 grains of it, ami 
found the residuum to weigh 103 grains. Mr Winch, in the 
Transactions of the Geological Transactions, vol. 4ih, mentions 
that this spring produces S6400 gallons in S4 hours; and that 
when analyzod by Mr WikmJs, it was found to contain in 1000 
grains, muriate of soda 87; muriate of lime 43; muriate of 
magnesa, carbonate of lime, carbonate of iron, and silica, 4 ; 
;= 131 grains, which is considerably more than I found in it ; 
but perhaps it may vary at different seasons in the quantity of 
saline matter. — A remarkable circumstance with regard to tliis 
spring, and some others in the same district, is, that it occura 
in the coal -formal ion far below the well-known saliferous or new 
red sandstone. — \V. C. TreveJyun. 

10. Deshayea' Nero Classification ofl/ie Tertiary Formations. 
— Mr T. J. Torrie informs us, that Deshayes classes the whole of 
the tertiary deposits at present known, from the simple consider- 
ation of their fossils (of which he possesses 3000 spedes) into 
three groups. The most ancient embraces the London and Paris 
basins, and the tertiary strata of Belgium, and contains more 
than 1200 fossil species, of which only 38 are analogous to the 
shells actually hving. The second embraces the whole tertiary 
deposits of Bordeaux, Dax, Touraine, Anjou, of thcsoulli-west 
of France in general ; the inferior part of those of Montpellier, 
and jirobably the Ciilcairc ma'lon of Marcel de Serrcs ; those 
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around Turin, of Vicenza and Verona in Iluly. The num. 
ber of fossils in this group may approach to 1000, IjuI Deshayes 
did not stale the exact number, of which 180 are livuig species. 
The tliird group comprises the greater part of the deposits of 
Montpellicr, especially of the blue marl, — the subapeni 
mation of Italy and Sicily, &c. — those of Vienna, and the baun 
of the Danube, the crag of Eng^nd, and certain modern con- 
chiferous deposits along the west coast of South America. 
The zoological character of this group is, that it contains 50 
species analogous to the living, the greater part of n hich in- 
habit the neighbouring seas. Denhuyes has examined 600 Ila< 
lian species; of 190 from Sicily, 188 are living species, 
simitar claEsilicalion was some time ago proposeil by Klie de 
Beaumont, founded on geological considi;rations, — the first gi'oup 
he traces to an up-raising nearly north and south, the second to 
an up-raisiiig N. ^'E., and the third from W.S.W. toE.N.E., 
which raisetl the subapennine beds of Italy. 

11. Uiiiversality of Formations. — If the primary and igne. 
ous rocks are found all over the globe, wc cannot as yet say so 
much for those of the secondary class. Thus the great otal 
formation appears to abound most under the polar circle, and in 
the two temperate zones, but is rarer near to the equator ; a geo- 
graphical distribution, probably connected with its mode of for- 
mation. The deposits between this formation and the Jura 
limestone, have scarcely been met with beyond the limits of 
Europe, excepting in India, when the new red sandstone and the 
lias limestones arc said to abound. The deposites observed by 
Pander and Eversman, between the lake of Aral and Buchans, 
are probably referable to these two secondary formations. If the 
Jura limestone is in6nitcly more frequent, or better known in 
the four quarters of the world, the grcensand and chalk hareonljr 
been found well marked in America, as in Patagonia, 8t llic en- 
trance of the Straits of Magellan, and in the Atlantic portion of 
the United States. The tertiary and alluvial deposits, on the 
contrary, play a move important part on the surface of the earth. 
It appears that at least throughout Europe, and in Russian and 
Central Asia, the upper tertiary formation prevails in an eminent 
degree. In the grand basin of the North of Germany, Von Buch 
observed, by means of the fufsils, a greater rcsi-mblance with the 
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siiba pen nine deposits than with those of Paris, which con- 
firms our idea of uniting a^ to age, these subapennine basins of 
Gallicia and Poland, with those just mentioned. It is even pos- 
sible that the inferior tertiary deposits may be rare beyond the 
bmits of Europe, the greater part of the tertiary lignites not 
appearing to belong to them. The ancient and modem alluvi- 
um occurs every where in the valleys, and in the plains, onthe 
hills, and u)>on some plateau that have been raised up after their 
formation ; but ihey are wanting on the elevated acclivities, and 
on the high mountain chains raised before the alluvial period. 
These alluvia contain marine fossils only when they occur on 
the sea shore ; elsewhere, we observe only debris of land and 
viver shells, and bones of terrestrial animals. We defy the par- 
tisans of the deluge to shew us any thing else, in all their pre- 
tended diluvium throughout Europe, and which nevertheless ac- 
cording to their ideas ought to be characterized by marine fos- 
ails. We believe in local cataclysms, of great lakes of fresh 
water, and even probably of salt water ; but there is nothing, 
absolutely nothing in Europe, that can justify a general cata- 
da&m during the alliivinl period. As to the debris on the sides 
of mountains, their angular form and their repository indicate 
their origin and mode of accumulation by decomposition, sliding 
down, carrying nway by the passing rains, by avalanches and 
the motions of glaciers. The calculations which it has been at- 
tempted to found on the talus of debris, with the view of infer- 
ring the age of the world, has never probably been done in earnest 
by any practical geologist. Indeed, we do not see that the his- 
toric times have any connection with the geological periods, even 
the most recent of these. It is a well known fact, that deposits 
of sliells during the alluvial period occur on the coasts of the At- 
lantic, and of the North Sea, at a considerable height above the 
level of the sea. It is also known that the same phenomenon is 
repeated not only in Norway, and upon the shores of Britain and 
France, but also according to Keilhau in the islands of Spits- 
bergen ; on some coasts in the United States of Brazil (Bahia). 
It appears also to occur in the Pacific Ocean, at least on the 
American coast. — A. Bone, Jouniai de Geologie, t, ii. p. 205. 

12 Submarine Forest, near CtdUn. — Mr Christie of BanlT 
informs us that a submarine forest exists at the mouth of ihc 
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bum of Cullcn, and along tlie bay about that point ; bat as it 
caa only be reocht-d at ttie lovest tides, it has not yet been fully 
examined. It is said to contain oak trees in an erect posture, 
rising from a bed of" blue clay. We hope to bear more r^ard. 
ing this interesting statement. 

13. Vast Extent of the EarOiqwIie o/"]8S7.— On 16tb No- 
vcifiber 1837, a violent earthquake was felt at Santa Fe de Ilo. 
gota, in Columbia, and on the same day at Ochotsk in Siberis. 
It is stated 17th November in Siberia, which, however, consi* 
denng the relative geographical situation, is (he same day as at 
Santa F^ de Bogota. It is worthy of remark, that the direo^ 
tion of the earthquake in Columbia was fi-om SE. to NW., and 
that this direction points towards Siberia, Not less interesting 
is the circumstance that the line from Columbia towards Siberia 
strikes the most remarkable volcanic region in Mexico, and is p» 
ralk-1 to the principal range of American mountains. This majR 
be viewed as a proof that tlie operation of earthquakes is propar* 
gated in a linear direction, it may be in great rents, or accord* 
ing to the arrangement of chains of mountains, strata, or rocks> 
It affords also a striking proof of the great depth at which ib« 
process whicli gives rise to earthquakes is carried on. • 

14. Huge scattered Blocks of Granite. — Not far from the towO 
of Lovisa (which lies on the Finnisli or northern shore of the 
Gulf of Finland, about 200 miles cast of St Petersburgj, we 
entered upon a level and cxtensii'e plain. For three or four 
miles from west to cost, we traversed this plain or steppe, which . 
is covered with huge blocks of granite, many of whicli must 
weigh 200, &00, and even 400 tons. These masses of granite 
are rapidly crumbling to the ground, and large heaps of the dis- 
integrated matter lie piled at the base of each block. So exten- 
sively has this decay of these rot^ks prevailed, that the roads of 
tlie neighbouring district for several miles are metallfd with their 
debris alone. But what chiefly deserves notice is, that the de. 
cay takes place on that side only which I found by com|)ass 
faces to ibc SW. From this quarter the wind is said chiefly to 
blow, — a circumstance that, in connection with the luxurianco 
of the wild vegetation of the neighbourhood, may favour the 
idea that this decay of the rock is to be attributed to tlie action 
of the wind impregnated with carbonic acid. Indeed, the 
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brushwood is extremely thick and tangled over the whole plain ; 
bramble and juniper bushes grow in irregular patches over its 
whole extent ; and the crowberry, whortleberry, cranberry, dog- 
moss, and wood>sorrel, are very abundant. Ferns, of great size 
and strengtii, also grow under the shelter of these rocky masses, 
and by insinuating tlieir roots, perhaps sometimes hasten the dia- 
soJuiion of their protector. The rock is itself generally coated 
with large lichens, of green, purplish, and yellow colours. la 
the neighbourhood of this plain the rocks are granitic, contaiu- 
iiig a large proportion of mica, and exhibit a slaty structure ; 
but the blocks which were strewed over this extensive pl^n were 
not, so far as I remember, characterized by stratified appear- 
ance. They are extremely coarsely grained, of a brownish co- 
lour, and contain a large proportion of mica. — Mr Alan Steven- 
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15 . Localities cf rare British Plants. — Chrysocoma Linosy- 
ris, I gathered in 18S4, near the road-side between Brighton 
and Shurehaiii, Orobm tviicrosua fi ttnuifi/lius, near Blanch- 
land, Northumberland, 1830. dienopodium botryoidei, near 
Newhaven, Sussex. Equisctum variegatum, in wet sandy spots 
on the banks of the Tees, near Middleton in Teesdale, Durham, 
1829. Eriopliorum pubescctis and angtaiifijliumaKhothahun- 
dant in the same neighbourhood. Jmigermannia cochleari/br- 
mis, near the head of Waskerly Burn, near Wokingham, Dur- 
ham, 1829— IT. C. T. 

1 6. Divicnsions <}f a Larch. Tree, cut doum at WalVrnglony 
Northumberland, MayX^HX — 

ClftCUKFEKBirCe. 



S8 ... extreme length. 
-9EFTEMBEB 1831. 
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The uge of the tree was about 80 years. There are several 
larger still standing at the same place, which are Bupposed to 
be some of iht largest and oldest in England. — W. C. T. 

17. On a Ncio Vegetable Razor-Strap. — Having observed, 
when at Buenos Ayres and Monte Video, previous to toy re- 
turn to Europe in 1 898, that the barbers were in the practice of 
giving a fine edge to their razors, by using instead of a razw- 
strap a portion of the stem of a nionocotyledonous plant, divid- 
ed in the direction of its fibres, I made inquiry from whence 
they obtftinetl it, and was infornied that it was procured from 
Rio de Janeiro. Accordingly, on my subsequently visiting 
that place, I took care to obtain a supply of it, and have not 
only ever since used it myself as a razor-strap, but have inducetl 
many of my friends to do so likewise, with the most satisfactory 
results. From a belief at one time entertained, that the pro 
scnce of minute particles of silica interspersed among the fibres 
of this substance, might give rise to its peculiar properly of 
giving a fine edge and polish to cutting instruments, I was in- 
duced to request of my friend Mr James F. Johnston to sub- 
jecl it to analysis, to ascertain whcthur it conlaincd any eilica; 
bat, after a moat careful investigation, he could not iinil it lo 
contain the least trace of any siliceous earth. It is evident, 
therefore, that its useful properties as a razor-strap depend on 
the mechanical management of the numerous longitudinal fibres 
of which it principally consists, and which, being surrounded 
on all sides by a quantity of light cellular substance, is rendered 
somewhat elastic. This substance is of a dirty white colour, 
with a specific gravity, according to Mr Johnston, of -09 in its 
porous state, and about '3 after its being boiled in water to ex- 
pel the air. To prepare it for use as a razor-strap, it is only re- 
quisite to di\-ide the portion of the stem to be used in a direc- 
tion parallel to that of the fibres, and forming a flat surface, 
which \i rendered smooth. I have also understood that it is 
likewise used as a substitute for cork to Hne boxes in which in- 
sects are preserved, and some give to it a decided preference for 
this purpose. I am likewise informed that it is sold for this 
obji-ct at Guayaquil, on the Pacific coast, under the name of 
Balsa Wood, which name it has probably obtained from its 
great buoyancy. At Rio de Janeiro, I was informed that it 
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was the stem of the Pita, by which name the Agave Americana 
or American Aloe is knonn at Buenos Ayrea, but am very 
doubtful whether it is ilie stem of this particular species, as it 
grows with great luxuriance at fiuenos Ayrcs, where it is in 
common use in forming inclosures ; yet the razor-straps used 
there, I was informed, are brought from Rio de Janeira It 
may therefore be presumed to consist of the stem of some other 
of its congeners, which flourishea only in tropical America ; or 
is it only under the influence of a. tropical sun that the Agave 
Americana has its peculiar properties fully developed ? — Dr 
GiUks. 



18. The Extinct Dodo. — Naturalists have known for a long 
time, but only through means of figures and descriptions, exe- 
cuted in the sixteenth and the commencement of the seven- 
teenth century, a great bird, incapable of Hying, found in the 
Isle of France after its discovery, but which appears to have 
been dnce entirely extirpated. It was named Dronie, Dodo: 
it IS tile genus Raphus of Mo'ring, or the Didus of Linnieus. 
All that is preserveil of this bird is a head and a foot deported 
in the Ashmolean Museum at Oxford, and another foot, with a 
figure painted in oil, after the living animal, which are in 
the British Museum. Cauche, who also saw it in the Isle of 
France, has given an imperfect description of it, in which he 
says it had bu^ three toes, which has caused some naturalists to 
form a second species, under the name Didus TUisarenus, the 
first being called Didus hicpius. Leguat mentions another 
bird, resetnbling the dodo, found in the Island of Rodrigue, 
and which has been named Didus aolitar'tus. Cuvier had sent 
him, by an excellent naturalist in the Isle of France, M. Des- 
jardins, the lar^ bones of a bird found in the Island of Ro- 
drigue, in part encrusted with calc-tuiTa, which Cuvier conjec- 
tured might be those of the dodo. Judging from the cranium, 
sternum, and very small humerus, the thigh-bone, and tarsus, 
he supposed they belonged to a gallinacious bird. M. Blain- 
ville, in a learned memoir, endeavours to shew that the dodo 
was a kind of vulture, which, he says, it resembles in beak, 
head, claws, and other circumstances of its organization. Du. 



Sfvntific JntcUi^etice. — Zoohgj/. 
ring his visit to Englniu], Cuvier compareti the rcniaina of tl 
dodo preserved in the Britisli Museum and in that of Oxfoi 
with the bones sent to him by De^ardins, wlien he found ill 
the heads were identical, but the tarsus is more elongated thi 
that of the Jlritish Museum, wliich, again, is thicker, but short-? 
er, than that of Oxford. There is, therefore, some doubt as to 
the tarsus, but none as lo the head, which he therefore refers to 
the dodo ; and as this head, as also the sternum found along, 
with it, and also the humerus and femur, undoubtedly belt 
to the Gallince, this bird falls to be placed in thai tribe. 

19. Bengal Tiger finmd in S'r/>cria. — Ehrenberg, during 
journey through Siberia, made a discovery of great interest 
the geography of animals, and in some respects for the histoi 
of fossil bones, viz. the existence of the great tiger of Bengal in 
Northern Asia, between the latitudes of Paris and Beriin. He 
also descrilies a great panther, with long hair (Fclis irlns), lie 
met with in the Attain chain of mountains. 

20. Footmarks of' Afan and lAnoer Atiimais. — Voltai 
Zadig, lias attributed to his hero a sagacity in tracing footsie] 
which no doubt has often been considered an idle inventii 
Sucliapower, however, appears to be possessed by the Arabs tosJ 
degree which deprives even Zadig of the marvellous. The Arab, 

■ says Burckhardt, " who has applied himsell diligently to the 
study of footsteps, can generally ascertain, from inspecting tlie 
impression, to what individual of his own, or of some neighbour- 
ing tribe, the footstep belongs, and therefore is able to judge whe- 
ther it was a stranger who passed or a friend. He likewise knows, 
from the slightness or depth of the impression, whether the mail 
who made it carried a load or not. From a certain regularity 
of intervals between the steps, a Bedouin can judge whether 
that man, whose feel left the impression, was fatigued or not, 
as, after fatigue, the pace becomes more irregular and the inter- 
vals unequal ; hence he can calculate the chance of overtaking 
the man. Besides nil this, every Arab knows the printed fooU 
steps of his own camels and of those belonging to his immediate 
neighbours. He knows by the depth or slightness of the im- 
pression ivliether a camel was pasturing, and therefore not cur- 
rying any load, or motmted by one person only, or heavily 
loaded. If the marks of the two fore feet appear to be deeper 
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jn the sand, he concludes that the came) had a weak breast, and 
this sen'cs him as a clue to ascertain the owner. In fact, a 
Bedouin, from the impressions of a earners, or of iiis driver's 
footsteps, draws st> many conclusions, that he always learns 
something ronccming the beast or its owner ; and in some cases 
this mode of acquiring knowledge appears ahiiost supernatural. 
The Bedouin sagacity in this respect is wonderful, and becomes 
particularly usi-ful in the pursuit of fugitives, or in searching 
after cattle, I have seen a man discover and trace the footsteps 
of his camel in a sandy valley, where a thousand of other foot- 
steps crossed the road in every direction ; and this person could 
tell the name of every one who had passed there in the course ' 
of that morning. 1 myself found it often useful to know the 
impressions made liy the feet of my own companions and camels; 
as from circumstances which inevitably occur in the desert, U-a- 
Tcliers SOTiietinies are separated from their friends. In passing 
through dangerous districts, the Bedouin guides will seldom 
permit a townsman or stranger to walk by the side of his camel. 
If he wears shoes, every Bedouin who passes will know by the 
impression, that some townsman has travelled that way; and if 
he walk barefooted, the mark of his step, less full than that of 
a Bedouin, immediately betrays the foot of a townsman, little 
accustomed to walk. It is therefore to be apprehende<l that the 
Bedouins, who regard every townsman as a rich man, might 
suppose bim loaded with valuable property, and accordingly set 
out in pursuit of him. A keen Bedouin guide is constantly 
and exclusively occupied during his march in examining foot- 
steps, and frequently alights from his camel to acquire certainty 
respecting their nature. I have known instances of camels being 
traced by their masters during a disUnce of six days' journeys, to 
the dwelling of the man who had stolen them. Many secret 
transactions are brought to light by this knowledge of the 
fliAr or footsteps; ancf a Bedouin can scarcely hope to escape 
detection in any clandestine proceeding, as his passage is re- 
corded upon the road in characters lliat every one of Iiis 
Arabian neighbours can rc&ii. '"—Notes on the Bedouins and 
Wahabys Ijy Burck/uirdt. 
21. Destruction i^Livc Stock by Wolves in Russia. — In the 
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government of Livonia alone, the following animals were dfr J 

Stroyed by wolves in I82JS. The account is an official one: — 

4I90 



Horaes, 


IKtl 


Swine, . . 


Sbeep, . . 


15.182 


Sucking figs, . 


Humed Cattle, . 


IBOT 


Kids . . . 


(My^ . . 


733 


l>og^ . . 


Lambs, . . 


726 


Fowls. 


G<»U, . . 


2545 


GeeHe, 
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. Arrian on Coursing. The Ct/ttegeticiu of the Younger Zcnophon, 
tratulaledjrom the Greek, mith Claiskal and Practical Annotatumt, 
and a brief tketch of the Life and Writtugi of the Author ; with 
an Appendix, containing some account of the Canes Venatici t^ 
clastical antiquity. By a Grwiaate of Medicine, with embellisb- 
meiits from tbe Antique. LoatJon. 8vo. p. 314. 

The amateurs of the leash, the naturalist, and the scholar, 
will be delighted and grati&ed with this elegant translation and 
richly illustrated edition of one of the most curious remains of 
antiquity. It is addressed, says the translator, to the coursing 
public alone, for whom the original was written thirteen centtt- 
ries ago, by their representative of old, a courser of Nicomedia 
in Asia Minor; and for whose amusement and instruction the 
same now assumes an English garb. The sjwrtsnian, fond of 
the musical confusion of hounds and eeho in conjunction, will 
read it with indifference, as treating of a branch of rural sport 
not congenial to his taste, and wonder that an attempt should 
be made to bring under public notice so ancient a treatise on a 
subject of such partial inlerest. But the Courser, it is humbly 
conceived, the active patron of the *.„ttt iiatim;, proud of his 
greyhounds, that 

" Ab lircalhetl atags, bjc fleeter than the roe," 
will peruse it cow amore, and find in its pages much that is en- 
tertaining and practically useful, and that utility enhanced in 
tlie department of annotation, It is fonngn to my purptne, 
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says tlic unknown but accomplished traoslator, *' to enter into a 
prolix defence of the courser's pursuit, against the objections of 
its adversaries in the field or closet." " I would not goe about," 
in the words of Gervase Markham, " to elect and prescribe 
what recreation the husbandman should use, binding all men to 
one pleasure, — God Ibrbid ! my purpose is merely contrary : for 
I know in men's recreations, that nature taketh to lierselfe an 
especial! prerogative, and what to one is most pleasant, to ano- 
ther is most offensive ; some seeking to satistie the mind, some 
the body, and some both in joynt motion." We of the cour- 
ang fraternity prefer the '* canis Gallicus," and " arvum va- 
cuum" of Ovid, as instrumental to our choiscst divcr»on : 
" cwnpoaque [lateiitea 
" Scrutamur, tolisquc cili discunimus arrisi 
" Et cupimui faciU cane aumere prtedta : 
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but we do not forbid others, 

" ltnl>ellei flgere damw, 
" Audacesve lupos, vulpem aut captam doloBani." 

For the refined diversion of coursing may be as disagreeable to 
the foxhunter, whose only joy is when 

" The bounds shall make the welkin answer thcnt, 
" And fetch shrill echoes from the hollow earth," 

Tatinng ^Ote Skraa, Sc. II. 

as it is delightful to the general amateur, on account of its 
chaste and temperate, and contemplative quiet. King James, 
in his BcnXijuv a«j.., (himself, according to Sir Theodore May- 
erne, " violentissimis olim vcoationis excrcitiis deditus,)" praises 
" the hunting with running houndes, as the most honourable 
and noblest sort thereof," and is supported by the high autho- 
rity of £dmond Aa Langlcy, master of game ; adding, " it is a 
thievish forme of hunting to shoot with giinnes and bowes, and 
greyhound hunting is not so martiall a game." But, on the 
other hand. Sir Thomas Elyol, in " The Governour," speaking 
of " those exercises apte to the furniture of a gentleman's per> 
sonage," and " not utterly reproved of noble autours, if they be 
used with oportunitie and in measure," calls " hunting the hare 
with grehoundes a right good solace for men that be studiouse, i 
theim to whom nature hathe not gevcii personage or courage 
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ite for the warres; and also I'ur gcutilwomen, which 
ilher Sonne nor wynde for appoyryng their beautie. 
per ad venture, they shail be thereat lesse ideU, than they shuld 
be at home in their chamniers." Anil the author of " The. 
Booke of Hunting," anoeiied to Tubervile's Falconrie, con- 
cludes his treatise with t!ie following singular panegyric, " con- 
cerning coursing with greyhounds," — " the which is doubtlesse 
a uohte pastime, and as meet for nobility and gentlemen, as any 
of the other kinds of Venerie before declared, especially the 
course of the hare, which is a sport continually in sight, and 
made without any great travaile ; so that recreation id tbcr^a 
to be found without unmeasurable toyle and payne : whereas, 
in hunting with hounds, although the pastime be great, yet 
many times the toyle and paine is also exceeding great ; and 
then it may well be called eyther a painfull pastime or a plea- 
sant payne." 

Coursing, more than the other laborious diversions of rural 
life, while it ministers to our moderate sensual eiyoynient, ad- 
mits also, during the intervals of the active pursuit of hound 
and hare, much rational reflection, opportunities of converso. 
lion with our brethren of the leash, and mental improvement 
It tends, as Markham quaintly expresses himself, " to satisfie 
the mind and body in a joynt motion ;" for, in the beautiful 
jjoetry of a living patron of the Celtic dog, there is no interval 
of idleness with the well-read courser : 

" Nor dull betveen each merry chasei 

" Panes the intemiltled space : 

" For we hive fkir resource in alore, 
, " In Cbuaic anti in Gothic bre." Mabmioh. 

But there are those who anathematise hunting and coursing, 
and other rural recreations, either as sinful •, or indicative of »1 

• The render will be amused with Simon Latham's epilogue to the thtid 
edition of his " Faulcnnrv," wherein he cooibals (for he wrote in ticklish . 
times, 16511), with hia usual quainliicss of iAy\v and illustration, the notion' < 
of the sinfulneas of rural sports, inferrinR thnt they may be " lairliilly and' | 
vonscientiously used with moderatiaa by s ma^ristrale or minister, or lawyer j 
or student, or any other seriously employed, which in any function heat ll 
brain, waste Ihelr bodies, weaken their strength, weary their xptiiXM ; that U 
a means (and blessmf; from God), bv it Lh^r decayed strength may be le- J 
stored, their vital and animal spirits quickeneU and retrcshed, and levired j I 
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barbarism and mental dcgratiatioti, in tlie ratio of the pursuit 
Like Cornelius Agrippa, they view venation in genere as the . 
worst occupation of tlie worst of mankind ; and say with Philip 
Stubes, that " Esau was a great hunter, but yet n reprobate ; 
Ismael, a great hunter, but a miscreant; Nemrode, a great 
hunter, but yet a reprobate, and a vessel of wrath ;" and bid us, 
in tile poetic badinage of the poet of Cyrene, leave of coursing : 

■>&...; 
Swearing with the melancholy Jaques, 
" That wc 

Are mere usurpers, tyrants, and what's wurae, 

To fright tbe animals, in:l kill them u|>, 

In tbeir BBsign'd and native dwelling-place." 

Ai Ym IJke It 
But if " some habites and customer of delight" are allowable 
and indispensable to the " contentment" of the human mind, and 
" men of exceeding strickt lives and severity of profession," have 
indulged in rural diversions, why need we regard the severe re- 
ilections of the sensitive Monsieur Paschal, or his modem pla- 
^arists? Why think that wisdom loves not the courser's sport p 
Or that man is degraded before the tribunal of sound reason, by 
estimating aright the instinct of any of the creatures around 
him ? Or made sinful in the eyes of his Creator, by availing 
himself of the adapted powers of the lowliest of the brute race, 
for the subjugation of such wild animals as were originally de- 
igned by a bountiful Creator for the sustenance and recreation 
of man ? " Canum vero tarn incredibilia at investigandum sa- 
gacitas narium, tanta alocritas in venando, quid significat ahud 
nisi se ad hominum commoditates esse generates.'" — Cicero, de 
Nat. Deor. 1. ii. c. 63. 

The inference in regard to the chases, and field sports geua- 
rally, is surely just, " that man, by co-operating with such ani- 
mals, employs Iwlh his and their faculties on the purposes for 
which they were partially designed, tending thereby to complete 
the bounteous scheme of Providence, the happiness and well- 
being of all his creatures. 

tbeir health preserved, and they better enabled (as a bow intended fat iboot- 
iDg) to the dischai^iij^ of tbdr weigbtj duTKn inipoKd ujwii them." ^ 
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" The brute creation are roan'g property, 
Subiervieiit to his will, and for him made. 
Ai hurtful these he kills, aa usellil those 
Preacrvea i their sole nnd arbitrary king. 
Should he not kill, as ersL the Samian sage 
Taught unndvitwl, and Indian Bracbmuia now 
Aa r«inl; preach ; the teeming rav'ooua bnitea 
Might fill the scanty apace of thi> terrene, 
Incumb'ring all the globe." Sormrville ; CHok, h. iv. 

Mr Warton, the talented historian of English Poetry, a hook- 
ful Academic, -and not a fttliirif x-uniyiTiut, acquits the hunter of 
the cbasc of barbarism, and acknowledges that " the pleasures 
of the chase seem to have been implanted by nature ; and, under 
due regulation, if puisued as a matter of mere relaxation, and 
not of empluyment, are by no means incompatible with tlie 
modes of polished Ufc.^ But our space is exhausted, and we 
must now leave our readers to the delightful work itself, of 
which by-the-by we observe only SdO copies are printed. 

2. Oi-nithologieal Dictionary of British DircU. By Colonel G. 

Montagu, F. L. S. Second EditioQ. By Jambs Rsstns, 
A. M. Professor of Natural History, King's Coll^, London, 
fe. ! vol. 8vo. pp. 650. 1831. 
The late Colonel Montagu's Ornithological Dictionary, we 
always considered a good book of its kind, and regretted it had 
been so long out of print. The zoological public will feel much 
indebtwl to Professor Rennie for the present elegant edition, 
which he has enlarged by many additions, most of them of a 
popular and amusing description. We are decidedly adverse to 
some of the scientific views and nomenclalural changes of the 
Professor, and cannot refrain from noticing, that Mr Rennie, we 
truly believe inadvertently, says, " that the descTiptions i^' Lin- 
ntEiis are dry, liftlesa, marrowless, and unphihaophkal!" Much 
might be said on this head, all indeed very much to the disad- 
vantage of those who think so loosely and so unphilosophically. 

3. St/noptis Repliliuni, or Short Detcripliont of the Speciet of Rep- 

tiles. By 3. Ed. Gray, F. L. S. &c. I rol. 8ro. p. 90. With 
Plates. LoDdoD, 1831. 
We have much pleasure in recommending to the attention of 
naturalists this iiUcresling monograph, descriptive of the different 
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known Irlbos of Torioise, Crocodile, and Enalsosaiiri. The 
practical zoologist, and those also who cultivate the geological 
history of fossil organic remains, will 6nd it a iiiost useful guid& 
Mr Gray gives the following amusing account of his volume :— 
". The collection of reptiles of the British Museum, the College 
of Surgeons, and Mr Bell, have furnished the basis of this 
work. The two first of these collections contain many of the 
species which have been described by Dr Shaw ; the College 
of Surgeons conttuns the tortoises which were in the Leverian ' 
Museum ; but, in the part now published, I nm most indebted 
to the kindness of Mr Bell, whose collection of tortoises far ex- 
ceeds that of any museum in Europe, and whose liberality, in 
allowing me the use of it, I cannot too highly appreciate. It is 
to be hoped that his monograph, for which he has collected 
them, and for which he has kept and had drawn alive more than 
two-thirds of the known species, will shortly appear. 

" To render the collection ol' species as complete, and the syno- 
nyma as correct as possible, every opportunity has been taken, 
during my vi^ts to the continental museums, to examine and 
take notes of the individual specimens which have been described 
by the various foreign aulhors who have wrilleii on this subject. 
Amongst the continental cabinets, that of the Garden of Plants 
of Paris must be first mentioned, if not from its intrinsic value, 
from the fact that most of the modern original writers on this 
branch of natural history have used it as their tj-pe collection ; 
witness the works of La Cepede, Latreille, and Daudin, among 
the French ; and Oppel, Oken, and Schweigger, among the Ger- 
mans. It is much to be regretted that many of the specimens 
described by these authors should not have been more particu- 
larly ticketed, and that the most of the species collected by the 
later expeditions, are not yet added to the public parts of the 
collections. I have to thank Baron Cuvier, M. F, Cuvier, and 
M. Dumcrit, for tiieir kindness in permitting me to examine 
these subjects, and more especially the former, whose attentioD 
to me on each of my visits lo Paris, has been highly flattering 
to my feelings. Besides the National Museum at Paris, by the 
kmdness of M. Blainville, I have been enabled to examine the 
Museum of the £cole de Medecine, containing several curious 
reptiles, especially some from California. 
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" The Royal Colleclion at Berlin having been recently re- 
arranged, and tlie Ruyiil Museum of Leyden, and the Museum 
of the Senckenberg Society of Frankfort liaving been formed 
within these few years, tlic greater jtart of the specimens are 
ijuite freali, and in the most perfect condition, and their history 
is generally known, and accurately marked upon them. These 
museums are the more valuable, as eacli of them is peculiar for 
having the most complete collections from certain parts of the 
world. That of Berlin excels in those of Buchara, of Mexico, 
and of the Brazils ; while the Leyden Museum is richest in the 
produciioDs of the Dutch colonies, as the Islands of the Indian 
Archipelago, the Cape, and Surinam. That of Frankfort con- 
tains the most complete collections of the animals of Egypt, and 
the rest of Northern Africa, that was ever brought together, 
having been entirely formed by the exertions of Dr Huppell, 
during his travels in tliose countries, and extended by specimens 
received from other museums in exchange for his duplicates ; 
yet this monument of the industry of an individual, must rank 
very high amongst the museums of Europe. After having laid 
before the scientific public the novelties which he has discovered, 
Dr Uiippell has again left Europe (at his own coat) to extend 
still farther the empire of science. 

" I hardly know how sufficiently to express my thanks to 
Herr Tcmminck and Herr SchlegcU of Leyden ; to Professor 
Lichtenstein, and Herr Deppe of Berlin ; to Drs Cretzrchmarr 
and Biippell, and Senator Von Ileyden of Frankfort for the 
courtesy and attention which they shewed me during my visits 
to the various museums under their direction ; indeed with such 
liberality, that it would be impossible, however desirable, to 
imitate them in our more populous towns. In each of these 
museums all the specimens were intrusted to me to describe, 
draw, or examine them, as might best suit my purpose, without 
any restraint, except that, at Leyden, Herr Temminck request- 
ed that I would indicate in what museum I had seen it, and the 
name under which it was described, — a rule which 1 hope 
have most faithfully kept. In Frankfort, some specimens were 
even sent to my iiolel, that they might be examined more at 
leisure. I cannot here omit to mention the names of Sir James 
MacGrigor, and Dr Buinet, for their kindness in allowing me 
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to oNaiiiiae the museum of Fort Pitt, Cliathatn, and of Haalar 
Hospital, and to Dr Horsefietd, for the facilities which he gave 
ine of seeing the reptiles in the Museum of the Indian House, 
and more especially of comparing and copying ihe drawings 
made under the supcrintendance of Dr Hamilton in India. 

" Besides those who assisted ine with sfiecimens, I cannot for- 
get the kindnesses shewn me by Prince Mossena, Baron Ferus- 
sac, and M. Deshayes, at Paris ; Professor Reinwardt, at Ley- 
den ; Professors Kunlh and Ehrenberg, at Berlin; and Herren, 
Oken, Fischer, Otto, Boie, and numerous other German, Swe- 
dish, and Danish naluruUsls, at Hamburgh, in whose society I 
spent one of the happiest weeks of my life. The opportunity 
of examining the museums of the north of Europe not occurring 
till the body of the monograph was printed, 1 have been re- 
duced to the necessity of adding the remarks and additional 
species as an Appendix, To this Appendix hove also been 
added descriptions of some drawings of Chinese species, sent by 
Mr Reeves to General Hardwicke, which will be shortly figured 
in a work on the zoology of that country, now in the press; and 
also the synonyma of Dr ^Vagler's System der Amphibien, 
which has but lately arrived in London. 

" I have to regret that, after every inquiry and considerable 
delay on its account, I have not been able to procure the last 
parts of the Annals of the Lyceum of New York, in which I 
understand M. Le Conet has given descriptions of the American 
species of tortoises," 

4, Transactions of the Natural History Society of Northumber- 
land, Dur/tam, and Ncaxaslle-upon-Tyne. Vol, i. Part 2. 4to. 
Pp.80. 

This Part of the Transactions of the active Newcastle So- 
ciety, contains five memoirs; 1. Remarks on the Geology of the 
Banks of the Tweed, from Carham in NonhumlxTland to the 
sea coast at Berwick ; by N. J. Winch, Esq — 2. On the Red 
Sandstone of Berwickshire; by Henry Witham, Esq. These 
two memoirs embrace several points in common, and go, in the 
opinion of the authors, to shew that the secondary rocka belong 
to the coal formation.— 3. Notice of the Edge Seams of Mid- 
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Lothian, wiih a description of Gilmerton Colliery ; by Mr M. 
DuoQ. This also we consider a useful local piece of descrip- 
tion, and the same is the cnse with 4., which caniains a descrip- 
tion of a group of Dikes called Rivers, discovered in ilie White- 
haven colliery; hy Mr W. Peile. And, 5. Mr Aitkinson's 
Biography of the late reviver of Wood Engraving in this 
country will be read with interest. We are delighted to learn, 
that, through the influence of this Society, there is a certainty 
of the principal sections and plans of the mines in the north of 
England being laid before the public. 

irst Steps in Botani/. By Dr Dkummond, Belfese. With nn- 
iTotu illustrative wood-cuts. I vol. 8vo. 
^■Many elementary guides for the study of popular botany- 
have of late years made tiieir appearance in this country ; of 
these, the most agreeably written, the most intelligibly iilus- ■ 
trated, at the same time the most useful, is Dr DruiiimoDd''B in- 
teresting volume. 

6. A Synoptical Table of British Organic liaimias. By SAUuei 

WooDwAHD, h!m.Y.P.S. 1830. Pp.50. 8vo. 
Wk have looked through this work, and altliough there are 
some mistakes and omissions, it is creditable to the author. 
Now thai the subject of the fossil organic remains of this island 
engages much of the attention of geologists, and also of botanists 
and zoologists, the work of Mr Wiwdward cannot but prove 
acceptable, and the author meet with the encouragement he so 
well deserves. 

7. Transactions of the Pli/moulh Inililution. Vol. i. Bvo. Pp. 360. 

1830. 
The Plymouth Institution was founded in 1812, for the pro- 
motion of literature, science, and the fine arts, in the town and 
neighbourhood. Among other means adopted in furtherance of 
the objects of the institution, it was deemed expedient, in the 
18th year of its existence, to publish a volume of Essays, se- 
lected from the lectures read during the meetings of the society. 
These Essays we consider highly creditable to the society, and 
we doubt not the same opinion will be formed by others on 
perusing this interesting volume. 
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Tile following papers aie published; — 1. A DiacouTBe de- 
livered at the opening of the Institution, by llobert Lamper, 
Esq. A judicious and sensible address. — 2. Geological Survey 
of ihe Countrj around Plymouth, with a coloured geological 
map; by J. Pndcaus, Esq. Aa the country around Plymouth 
is very interesting, this sketch and map cannot but prove ac- 
ceptable tu the geologist, who will find in it many of the most 
remarkable geological features of the country described.— S. 
Experimental Inquiries concerning the taws of Ek-ctrical ac- 
cumulations ; by Mr W. S. Harris. This valuable memoir is 
already well known to philosophers through the Philosophical 
Journals. — 4>. Mr Rendel's account of the Cast-iron Bridge near 
to Plymouth wdl interest the engineer, — 5. On the Rise and De- 
cline of pardcular Mortal Diseases during the last twenty-five 
years, wilh an attempt to ascertain the law of Mortality, in re- 
s}iect of its distribution on various ages and in both sexes ; by 
Dr Ed. Blackmore. We purpose, if possible, in a future Num- 
ber of our Journal, to take particular notice of this curious me- 
moir. — 6. Papers of Dr Leach, valuable to the practical zoologist. 
— 7. Antiquarian Investigations in the Forest of Darlmoor, De- 
von ; by Samuel Howe, Esq. On this moor are to be found ex- 
amples of the sacred circle, avenues, the cromlech, the kistvaen, 
the rock idol, rock-basin, monumental pillar, the cairn or bar- 
row, dwellings, and IracUways. Of these several relics of for- 
mer rimes, our author gives, in this paper, a variety of curious 
notices, collected from personal observation. — 8. On Persian 
Poetry; by Noth. Howard, Es([. This very amusing paper 
contains a sketch of the state of Arabian poetry before, and 
alwut the lime, of the Mahomednn conquest, with many in- 
teresting details in regai'd to the soft and beautiful language of 
Iran. — 9. An account of the collection of Drawings of Major 
Hamilton Smith, F. R. S. This account of the rise and progress 
of a vast collection of drawings, ten thousand in number, made 
by the intelligent author Colonel Smith, will be read with plea- 
sure. It consists of three divisions: the first, of costumes of 
all umea and all nations ; the second, of shipping and scenery ; 
the third, of objects of natural history. — 10. On the Ornitho- 
logy of the South of Devon ; by Edward More, M.D.F.L.S., 
&c. Thia is a good paper. We wish ornitliologists in other 
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parts of the island would publish similar local lists, and illustrate 
them in the same judidous manner ns is done by Dr More. Our 
space does not permit us to enter into details. We may, liow- 
cvCT, notice, that a specimen of that rarest of all British, even 
of all European, birds, the Jlca impennis or great awk, was 
pickcti up dead near Lundy island. Waj this the spt.'cimcn Mr 
Stevenson got in St Kildn, and which made its escape from the 
lighthouse- keeper of Pladda, « hen on its way to Edinburgh ? 

a A Geological Manual. By Henri- T. De La Beeche, F.R.S, I 
F.G.S , &e. 1831. P^. 350. 10* Wtwd-cuts. 8»o. 

Phokeesob Jamesox's Works, and those of other British 
geolo^sls, being out of print, MacCuUixrh's System of Geolc^y, 
being very abstruse, and therefore not titled for the student, and 
Mr Lyell's Principles but in progress, the student and practical 
geologist were in want of a guide for their studies and investiga- 
tions. The appearance, therefore, of a Manual of Geology, 
from an observer so experienced as Mr de la Beeche, wss most 
opportune. We have given the " Manual of Geology" full con- 
sideration, and he^tate noi, although it contains views and state- 
ments to whieli we cannot subscribe, to recommend it to llie at- 
teutiuD of geologists, as containing a very interesting and use- 
ful view of the present state of geology, ptirticularly of that de- 
partment at present most studied, viz. the natural history of 
alluvia, tertuu'y and secondary deposits, with tlieir accompany- 
ing piutunian and volcanic rocks. Its convenient size, indepen- 
dent of its otlier merits, will secure it a place in the knapsack of 
every travelling geologist ; and even those who cultivate this 
most fascinating branch of science only in tlieir cabinet and 
library, will find they cannot be without it. 

9. Amerieaa OrnilHologg, or the Natural Hiilory of the Birdt of 
the United Slates, by IVUson and Bonaparte. 4> vols. £dia. 1831. 
Edited by Professor Jameson. 

This delightful popular work is now before the British public, 
and in a form which renders it in every way much more acces- 
sible than the very expensive and unarranged American work. 
Professor Jameson has been careful to see that this edition cnn- 
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taJned the whole lerter-press of the original, but arranged accord- 
ing to a system, which is nearly that of the celebrated Illiger. 
The fourth volume contains the whole of Bonaparte's Birds of 
America, with nianyadditionalhistoriesof the fcatherid creation, 
from Audubon, and the still unpublished Arctic Ornithology of 
Richardson and Swiunson. To the RcicntlRc oniithologiat the 
views and arrangements of Brclim, almost unknown to the or- 
nithologists of Britain, and here given for the &r8t time, will be 
read with interest. A general Index might have been ap- 
pended, although not particularly wanted in a popuhir work, 
where every volume has its table of contents ; but wc under- 
stand the proprietors being unwilUng to increase the expense of 
the work to the public, the editor yielded to llieir wishes, and 
closed the volume without the index. As a proof of the interest 
this work is exciting, we may add, that the plates of the original 
works are re-engraving and publisliing. Three rditions are now 
in progress, one in folio, another in royal octavo, a third the 
size of the Edinburgh edition of Wileon and Bonaparte, and, 
as stated Jn the advertisement, intended to bind up with tliat 
work. 



Lilt qf Patents granlcd in England, from \5th Decrmber 1830, 

to2dF£bruart,l83i. 
1830. 
Dec. 17. To Bi ILedtebm, BirminghBin, ){unnuker, " for a lode, break-off*, and 
tiiftger, upon a new and improved principle, tor fawliiig-pieces, 
uuskeli, rillcs, pistols, luiil imall fire-arms of all defciiptioni." 
To A. Gbjlbam, a cilisen of the United Stato of Noitli ABuirka, 
but now reiiditig in Wen Street, Fbieburj, London, gentleman, 
" for certain improvementa in the applicalion of spring! to car. 
riage*." Couiuimicatetl by a foreigner. 
33- To Dt P^rPB, Slanlej £od, in tbe parish of King Stanley, Glomes, 
terahire, macbine-maker, " fur certain iuipcaTenienta ui nachiner; 
fbr dressing or roughin); woollen cloths." 
To W, Wood, Summer Hill, NortbumbctlanJ, near Nowcaslle- 
upon-Trne, " for the application of a battering -ram to the pur- 
pose of woilting coal in mines." 
To M. E. A. pERTtn, No. 88, Rue du Bac, Paris, spinster, " for 
the fabricaljon or preparation of a coal Rtted fur refining and 
purifying sugar and other matters." Communicntd by 11 
foreigner. 
JUI,V SETTF-MBEB 18.3J. D d 




Lut of English Patenls. 

To J- Ferblbec, Shnipp Mill aoit Foundr}', Strand, Gloucetter- I 

abire, engiueer, " for improvemenU in Ihe machinery for ptepor- 
ing the pile or face of woollen or otber cloths requiring ■ 

To J- Bliciitell and T. Alcoce, both of Cloinei, Woicertcx 
shire, mocblDe-nuLkerB, and lace or bobbin-net manu&cturers, " fot 
certain improvements in macliinea or machinery for maling lace, 
commonly called bobbin.net." 

To S. Seawabd, Cand Iron.wnrks, in tbe parish of All SainU 
Po|dar, engineer, " for an iroproTement or iDnproremenU in ap- 
paratus for economising steam, and for other purpose*, and the 
application thereof to the boilers of Hteam-engines employed oB 
bonrd packet-boats and other vessels." 

To W. PitRrEB, Albany Street, Regent's Park, f^tleman, " to 
certain improrements In preparing oniinal charcoal ." 

To J. and G. Rogehb, Shefltelil, cutlers, and J. Fcllows, jun. 
New Cross, Deptford, gentleman, " for an improved skate." 

To A. Smra, Prioce'a Street, Leicester Square, St Martin Vin-the- 
Pields, engineer, " for certain improvements in machinery fot 
propeLing boats and other vessels un water, and in the manner of 
constructing boats or tcbsvIs for carrying auch machinery." 

To J. G. Ulmich, Nicholas Lane, London, chronometer-maker, 
" fbr certain improvements in chronometers.'' 

To C. M. HiMBincTON, Nelson Square, Surrey, gentlemoD, "fiw 
an improved apjiaratus for impressing, stamping, or printing, fot 
certain purposes." 

To L. ScnwiBE, Manchester, manulacturer, "for certain procesaea 
and apparatus for preparing, beaming, printing, and weaving 
yams of cotton, linen, ailk, woollen, and other fibrous substance*, 
so that any design, device, or figure, printed on such yam, may be 
preserved when such yam is woven into cloth or other &bric" 

To II. WijfCK, Gunpowder Alley, Shoe Lane, London, ptinten. 
joiner, " for certain improvements in printing-machines." 

To J. Bates, Bisbopgate Stieet Within, London, Esq. " for cer- 
tain improvements in rcRning and clarifying sugar." Communi* 
cated liy a foreigner. 

To. J. C ScHwiEEo, Regent Street, London, musical instrument, 
maker, " for certain improvements on piano-fortes, and othei 
stringed instruments." 



I 
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Litt of Patents granted in Scotland,jT(m 9Ad June to Siiitl 
Atigunt 1831. 

1831. 
JuDe23L To J4MES SLATEBofSairon), in the count; of Lancsnter, bleacher, 
for >u invention of "certain improvements in the method ufgene- 
ralin({ Bt^am or vspour, applicable oi a moving power, and to arts 
and manufacturers; and also fur improremeotfi in vessels ur 
machinery employed for that purpose." 
To Malhew UzieUi of Clifton Street, Finsburj Si^uarc, in the 
county ofMlddleseT, gentleman, for an invention in consequence 
of ■ communication made to him by a certain foreigaet residing 
abroad, " for improvements in the preparation of certain metallic 
substances, and the application thereof to the abeathing of ships, 
and other purposes." 
27- To Jabes Cochbame of Grcenside Lane, in the City of Edin- 
buritli, brasa-foundcr, for an Invention of " a certain improved 
method of manufacturing tubes or pipes of lead, block-tin, copper, 
or other metals." 
To George William TuBirEE, of the parish of Saint Mary, Ber. 
mondsey, in the county of Surrey, paper-man u^turer, lor on in- 
vention of " certain improvements in machinery for making 
} \ Psiwr-" 

WtM To William Westlev RicnABDS of Binningham, in the county of 
^^y Warwick, guu-manufiicturer, for an invention of " certain Im- 

provements in the construction oftoucb-holeB and primen suita* 
ble to percussion guns, pistols, and all sorts of fire-arms fired up- 
on that principle." 
July 6. To RiCHABD Wood of New York, in the United States of Ame- 
rica, but now of Blshopsgate Street Without, in the city of Lsn. 
don, being one of the people called Quakers, for an invention of 
" an inking apparatus to be ufed with certain descriptions of 
printing-presses." 
To Geoboe Goodlet, residing in Leith, in that part of the United 
Kingdom of Great Britalu and Ireland called Scotland, and pro< 
prietor of the London. Leilb, and Edinburgh Steam-Mills, for an 
invention of" a new and improVed steam-kiln for drying all kinds 
of grain, beans, peas, malt, and seeds of every description." 
To William UrTTEBiDoE, of the parisli of 81 John, Clerkenwell, 
engineer, for an invention of " certain improvements in appantua 
for distilling, and other purposes." 
23. To Hehby Listxb Maw of South Molton Street, in the county of 
Middlesex, lieutenant in the Navy, for an invention of" an im- 
proved method of u^ng fiiel, so as to bum smoke." 
27. To Thohai Spinet, of Cheltenham, in the county of Gloucester, 
ga&engiueer, for an invention oFcertain improvements in appara- 
tus for manuTicturiDg gas foi iUumiuatioi]." 




Lhi of' Scott ink Patents. 

Auft- 1& Tu Geouoe GiviHXTT BuMi'iis of Fi«bpan<ls, near Brutul, £«q. 
jVI. D., for on intenlion of " lui Improved method of [ircKTving 
copper iwd other metiU from comMion or ozjdatloo." 
To Isuic HieoiNs of London Street, b the dty of London, mei> 
chant, fur an Invention in consequence of a communica,tioil made 
.-, . t*> him b; a cerl«iD fordgner reddlDg abroad, " of certain hb 
provcmenta jd eztittctiitg sugar or s^iup from caue-juke and 
olhei- subalBDeei containing sugar, and in refining sugar and 
■ynjpi." 
S3. To Behjamin AivawoaTH of the parish of Birmingham, in the 
T of 'Wirnrkk, button .niaker, lor an iaTention of " an im- 
proTcment in the nioklug and ctmatructing of button*." 
Omitted latl A'umfeT. 
June 2. To Ahdhkw Dax of Finahury Circu*, in the count; of Middle 
^ntion of " 311 ImptoTcd apparatus for 
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INDEX. 



Agricultural and Horl!cultural Societj' or ladia, account of, I 

AUuvial deposits, accoiuit of, 1 

Anatomy, comparalire, history of, 42, 355 

Ancient metallic works of art, chemical analyus of, 300 

Arbnaculiles ai^eotoa of Inoerteil described, 147 

Arrian on coureiDg, tranBlatlon of il, noticed, 398 

Arragomle, change of it into calcareouH spar, 301 

Aaia, Centra], account of, by Baron Humboldt, 227 

AsBuraDce, life, syHtema, emineoua and expensive uature of, i 

dered, 118 
AuduboD, J. J., bis account of cougar and deer hunting', 103 — c 

navigation of t)ie Missiasipjii, 128 
Artesian wcUb, obaervationB on, 296 



Barometer Tables, 139 

Boblaye, Puillon, his account of the tidal anil other zones on llie linic- 

Btone rocks of Greece, 333 
Bone cave* of Palermo described by Dr Christie, 282 

at Salleles-Cabardes, in France, described, 350 

Bones, fossil, found in Wellington coanty, New South Walcfl, account 

of, 179 
Biidah plants, rare, localities of, 393 

Cnmiichael, Dugald, Esq., biography of, 90 

Celestial Phenomena from July 1. to October I. 1831, 194 — from 

October 1. 1831, to January 1. 1632, 380 
Chisstolite, nouce of, 388 
Christie, Dr Tumbnll, his obserralions on the bone caves of Palenno, 

282— his notice of the Hotham Island Volcano, 366 
Climate, on change of, 383 

Conducting rods for lightning, account of, 154, 304, SSi 
Connell, Arthur, on acidification of iodine, 72 
Cooling houses in tropical clJmnics, appai'atus for, 225 



Craigie, Dr, biatory of comparative anatomy, 42, 355 
Cnrier, Iiia Recount of Wenier, 247 



D&tolite, notice of, 388 

Desh&yes, bta obeerrations on tertiary formations, 3S9 

Dial, wooden, used in the Alp*, deecribed, 231 

Dodo, an extinct bird, notice of, 395 

Don, David, on the characters and affinities of cerldn genera, chiefly 

belonging to the Flora Peruviana, 271 
DrumiDond, Dr, of Beliast, bis first Steps to Botany, no^eed, 406 

EaTlbqaake of 1827, rant extent of, S92 

Ehrenberg, Professor, lib obaervations on the Itifusoria, 201 

Elephant, American, notice of, 353 

Fraser, William, on asBumnce syBtems, 1 18 
Footmarks, notice of, in man and lower animals, 39G 
Forest, Bubmarinc, notico of, near Cullen, 393 
FonnatioDs, universabty of, considered, 390 

Galbraitb, William, on the magnetic properties of the rocb on the mut- 

mit of Anhur Seat, 285 — on barometrical measurements, 31S. 
Gairdner, Meredilb, bis analysis of Ehrenbei^'s diacovcries on the In- 
fusoria, 201 
Geology, progress of, 2i2 

manual of, by De la Beoche, noticed, 408 

Glaciers, account of, by Hugi, 7i 

Graham, Dr, on new and rare plants in the Ediobo^h Royal Botanic 

Garden, 1B6, 376 
account of rare plants collected during an excursion in 

the Highlands, 373 
Gray's Synopsis Iteplilium, noticed, 402 

Hardy, James, on the geology of Meywar, 321 
Harris, on lightniog conducting rods, 155, 304 
Horse, American, notice of it, 354 
Hotbam Island, volcano of, described, 365 
Hugi, observBtions on glaciers, 71 
Human body found in a peat-bog, account of, 116 
Humboldt, Baron Alexander, on central Asia, 227 
Ilution according to Playfair, 257; and iVIacCulloch, 2GS 



INDEX. 4Ifi 

InruGoria, Elireuberg's ot>scrTatioaa on, SOI 

innm, Mr George, celeatiBl plienomcoa, 191, 380— the mean tempe- 
rature of Aberdeen, 153 
Ifflline, obserTationa on its acidificatioD, 72 
Lightning conducting rods, obserrationa oH) 154, 304 386 
Lfell, Mr, his account of Werner, 253 

Mantell, Gideon, on the geolt^cal age of reptileif IBl 

on ripple marks, 240 

Mastodon, formerly distributed on the American continent, 35^ 
Mattben-, P., his experiments on the influence of lightning-conductor* 

on vegetation, 386 
Meywar district, geology of, 32 
Mineralogy, notices in, on chiastolite, magnelism of platina, olizoner 

zircon, datolite, Jameson's Mineralogy, tremoltte, 389, 390 
Mitchell, Professor E^ on winds, 167, 288 
Murray, Dr Peter, Bcconnt of arhuscnlites argentea, 147 

Neivcostle Natttral History Society's Transactions, vol. i. part 3 , 
noticed, 405 

Oil of Roses, analysis of, 303 

Ornithological Dictionary of Montague, noticed, 402 

Parmelia esculenla, analysis of, liy Gobel, 303 

Patents granted in England, 409 ; in Scotland, 199, 41 1 

Platina, its magnetic properties, notice of, 388 

Playfair's account of Hutton and hia Theory of the Earth, 257 

Plymouth Institution, its Transactions, noticed, 40G 

Razor-strap, vegetable, notice of, 394 
Reptiles, their geological age considered, 181 
Ripple marks in sandstone, account of, 240 
Rocks, the influence of, on native vegetables, 5C 
itoses, oil of, analysed by Gobel, 303 

Spring of salt in county of Durham, notice of, 389 

Stanley, Owen, account of a wooden suspension-dial used in the Alps 

and Pyrenees, 281 
Stewart, Colonel, his account of the weather of Isle of Man, 150 
Stevenson, Alan, his remarks on vast blocks of granite in Finland, 393 



416 INDEX. 

Tertiary furmfttions, oew aci'angement of, it'Jl 

Tidal bimI otfaemoDet on the limestone rocka of Greecji describeJ, 333 
Tiger, comiDon or ioy»i, found in wild state in Siberin, 396 
Tberm&l expansion of marble, obiervstions on, 66 
TfaenDODieter tables, 133 . 
Tremolile, noUce of, 389 

Tre*elyan, W. C. his table of the [lopulation of several of the Faroe 
Islands, 349 

Volcanoes of Central Asia, account of, 221 
Volcano of Holham Island, 365 

Wauchope, Captain, his apparatus for cooling houses in troincal t-li- 

mates, 225 
Weather tables for Isle of Man, 150 ; Aberdeen. 153 
Werner according to Cuviw, 217 ; Lyell, 233; MacCuIlodi, 25o 
Wcmerian Society, proceedings of, 198 
Winds, observations on, 167 

Wilson and Bunaparle'H American hirds noticed, 408 
Woodward's table of fossil oi^nic remains, noticed, 406 

Yates, James, Esq. on formation of nlluvial deposil«s, 1 

Zircon, olizoner, notice of, S8S 
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